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I  H T R 0 D U C T I  0 ÎT
A f t e r  two y e a r s  ^ e x p e r ie n c e  a t  P I a i  stow  P e v e f  H o s p i t a l  i t  
h a s  a p p e a re d  to rae t h a t  t h e  f u l l  s i g n i f i c a n c e  o f  t h e  a c t i o n  o f  
t h e  t o x i n  i n  D i p h t h e r i a  i s  no t r e c o g n i s e d  in  i t s  h e a r in g  on 
p r o g n o s i s  and t r e a tm e n t .  The most d a n g e ro u s  s t a g e  o f  D i p h t h e r i a  
s e t s  in  a f t e r  t h e  l e s i o n  in  t h e  t h r o a t  h a s  im proved o r  a lm o s t  
s u b s id e d ,  and t h i s  i s  a l s o  a f e a t u r e  o f  p r o g n o s i s  i n s u f f i c i e n t l y  
em phasised  in  t e x t - h o o k s .
A lth o u g h  th e  m ost d an g e ro u s  e f f e c t  o f  t h e  D ip h t h e r i a  
t o x i n  i s  i t s  a c t i o n  on t h e  c i r c u l a t o r y  sys tem , and h e a r t  f a i l u r e  
i s  t h e  commonest c a u se  o f  d e a th ,  I hav e  found  from a p e r u s a l  
o f  t h e  l i t e r a t u r e  on t h e  s u b j e c t  t h a t  c o m p a r a t iv e ly  l i t t l e  
i s  w r i t t e n  on t h i s  form  o f  d i s tu r b a n c e .  H e a r t  f a i l u r e  i s  
d e s c r i b e d  in  most f e v e r  t e x t - b o o k s  but no a t t e m p t  i s  made to  
e x p la in  t h e  t r a i n  of p a t h o l o g i c a l  changes  which f i n a l l y  end in  
c a r d i a c  d e g e n e r a t io n  and d e a th ,  Ker in  h i s  a u t h o r i t a t i v e  and 
com preh en s ive  work on I n f e c t i o u s  D is e a s e s  c o n f in e s  h i m s e l f  to  
a  d e s c r i p t i o n  o f  t h e  p a t h o l o g i c a l  changes i n  t h e  c a r d ia c  
m u sc le .  He makes no m en tion  of t h e  lo w ered  b io  o d -p r  es s u r  e 
which i s  c o n s t a n t l y  p r e s e n t  and always p re c e d e s  t h e  f i r s t  
r e c o g n i s a b l e  s ig n s  o f  h e a r t  f a i l u r e ;  a g a in ,  D r. James M ackenzie  
i n  h i s  c l a s s i c a l  work on "H eart  D is e a s e "  (1913 . P . 287) w r i t e s
t h e  f o l lo w in g  p a ra g r a p h  on t h e  "H eart  in  D ip h t h e r i a "  : ^
"The c o m p l ic a t io n s  h e r e  a r e  so v a r i e d  t h a t  d a n g e r  
may a r i s e  i n  s e v e r a l  q u a r t e r s .  The h e a r t  m usc le  
i t s e l f  may h e  t h e  s e a t  of p ro fo u n d  chang es , t h e  
symptoms somewhat re s e m b l in g  t h o s e  in  R heum atic  
F e v e r .  But in  D i p h t h e r i a  m ore th a n  in  any o t h e r  
a c u t e  d i s e a s e ,  t h e r e  i s  a te n d e n c y  to  f a t a l  syncope , 
and I do n o t  u n d e r s ta n d  how t h i s  i s  b ro u g h t  a b o u t . "
Having, h a d  an o p p o r t u n i t y  o f  s tu d y in g  th e  d i f f e r e n t  
p h a s e s  of c i r c u l a t o r y  d i s t u r b a n c e  in  D i p h t h e r i a  a t  P l a i s  to w 
H o s p i t a l  I  h a v e  chosen  i t  a s  a s u b j e c t  f o r  my t h e s i s ,  b e ca u se  
t e x t - b o o k s  th ro w  so l i t t l e  l i g h t  upon i t ,  and i t  i s  one o f  
th o s e  i s s u e s  i n  m ed ic in e  i n  which t h e  s a v in g  of l i f e  depends 
on a c l e a r  r e c o g n i t i o n  of P a t h o l o g i c a l  f a c t o r s .  My main o b j e c t  
i s  to show t h a t  t h e  g r a d u a l  f a i l u r e  o f  th e  c i r c u l a t i o n  vthidd 
c a u s e s  d e a th  in  u n c o m p l ic a te d  D i p h th e r i a  depends l a r g e l y  on a 
u n i v e r s a l  d i l a t a t i o n  of t h e  v e s s e l s ,  and  t h a t  i f  t r e a tm e n t  
i s  to  be e f f e c t i v e  -  more p a r t i c u l a r l y  i f  b e t t e r  r e s u l t s  a r e  
to  be o b ta in e d  t h a n  a t  p r e s e t  -  t h e  c o n d i t i o n  o f  t h e  v e s s e l s  
m ust be  ta k e n  in to  a c c o u n t  e q u a l ly  w ith  t h e  c o n d i t i o n  o f  t h e  
h e a r t#
PATHOLOGICAL CONSIDERATIOHS.
I t  may be s a i d  t h a t  o f  a i l  t h e  I n f e c t i o u s  F e v e rs  t h e  
p a th o lo g y ,  and  t h e r e f o r e  t h e  symptomatology^ o f  D i p h t h e r i a  h a s  
been  m ost c l e a r l y  d e m o n s tra te d .  A number of f a c t o r s  combine in  
t h i s  d i s e a s e  t o  a l lo w  an o u t lo o k  l a r g e l y  f r e e d  from  t h e  0 n p i r i -  
c ism  which a t t a c h e s  t o  m e d ic a l  p r a c t i c e  in  g e n e r a l .  These  f a c t o r s  
may be t a b u l a t e d  a s  f o l lo w s  ;
( a )  The D i p h t h e r i a  B a c i l l u s  was d i s c o v e r e d  in  t h e  e a r l y  
days o f  e x a c t  B a c t e r io lo g y ,  so t h a t  t h e r e  h as  been
t im e  f o r  much work t o  be done w ith  i t  by B a c t e r i o l o g i s t s ,  
P a th o lo g is t s ^ ,  and E x p e r im e n ta l  C l i n i c i a n s .
(b )  The o rg an ism  i s  e a s i l y  i s o l a t e d  from  c a s e s  of 
D i p h t h e r i a  and c a n  be r e a d i l y  s u b c u l tu r e d  w ith o u t  
l o s s  o f v i r u l e n c e .
( c )  I t s  s p e c i f i c  p o is o n  i s  an e x o to x in ,  f r e e l y  p ro d u ce d , 
and t h e r e f o r e  r e a d i l y  o b ta in e d  in  q u a n t i t y  a p a r t  from 
t h e  b o d ie s  of th e  b a c i l l i .
(d )  The b a c i l l u s  i t s e l f  i s  p a th o g e n ic  to  th e  low er a n im a ls  
and so l e a d s  i t s e l f  to  e x p e r im e n t ,
( e )  The s e p a r a t e d  t o x i n s  when i n j e c t e d  in to  a n im a ls  in d u c e  
t o x i c  d i s t u i b a n c e s  and p a t h o l o g i c a l  l e s i o n s  c l o s e l y  
r e s e m b l in g  t h o s e  o c c u r r in g  in  man.
( f )  As b e a r in g  on th e  l a s t  p o in t  t h e  g e n e r a l i s e d  d i s ­
tu r b a n c e  in  D i p h th e r i a  is  p u r e l y  t o x i c ,  s i n c e  t h e  
i n f e c t i o n  i s  c h a r a c t e r i s t i c a l l y  l o c a l i s e d  and s u p e r f i c i a l .
(g ) T h is  e s s e n t i a l  i n t o x i c a t i o n  i s  n o n - p y r e x ia l  and  e x ­
c lu d e s  from  t h e  c l i n i c a l  p i c t u r e  t h e  complex f u n c t i o n a l
4d i s o r d e r s  v h ic h  a r e  l i n k e d  w i th  r a i s e d  t e m p e r a tu r e ;  
t h u s  t h e  p a t h o l o g i c a l  c o n se q u e n c e s  o f  t h e  ' s p e c i f i c  
t o x i c  p r o c e s s e s  a r e  more d e f i n a b l e .
A lthough  . i t  i s  t r u e  t h a t  p y r e x i a  i s  a lm o s t  a lw ays p r e s e n t  
w i th  t h e  developm ent of t h e  l o c a l  l e s i o n  t h i s  h a s  been a t t r i ­
b u t e d  to  m ixed i n f e c t i o n .
T h is  s tu d y  o f  D i p h t h e r i a  p a th o lo g y  and th e  r e l a t e d  symptoms 
c o v e r s  o n ly  t h e  g e n e r a l  a c t i o n  of t h e  t o x i n  and n o t  t h e  l o c a l  
l e s i o n  ex cep t in  so f a r  a s  i t  i s  t h e  s o u rc e  o f  an i n t o x i c a t i o n  
v a ry in g  in  d e g re e  w i th  t h e  c a se .  E x c lu d in g  su ch  a c c i d e n t s  
a s  l a r y n g e a l  o b s t r u c t i o n ,  d e a th  from  D i p h t h e r i a  i s  t h e  u l t i m a t e  
outcome o f  t h e  s p e c i f i c  i n t o x i c a t i o n .  I t  m ust a l s o  be s t a t e d  
t h a t  d i p h t h e r i a l  p a r a l y s i s  a l th o u g h  u n d o u b te d ly  s p e c i f i c  and 
n o t  r a r e l y  f a t a l  i s  o u t s i d e  t h e  scope of t h i s  i n q u i r y .  T here  
i s  r e a s o n  t o  b e l i e v e  t h a t  t h e  d e g e n e r a t io n  of t h e  p e r i p h e r a l  
n e r v e s  i s  c au se d  by t o x i c  m a t t e r s  which a r e  d i f f e r e n t  to  th o s e  
c a u s in g  t h e  o r d i n a r y  d i s t u r b a n c e  of t h e  d i s e a s e .
Speaking  b r o a d ly  t h e  amount o f  m anbrane form ed in  n a s o ­
p h a ry n g e a l  D i p h t h e r i a  i s  a m easu re  of th e  s e v e r i t y  o f  t h e  
g e n e r a l  i n t o x i c a t i o n .  On t h e  c l i n i c a l  s i d e  t h i s  e x p la in s  why 
t h e  t o t a l  a r e a  and t h i c k n e s s  of t h e  membrane form  t h e  c h i e f  
b a s i s  o f  p r o g n o s i s .  The more membrane t h e r e  i s ,  t h e  more t o x in  
i s  fo rm ed  and a b so rb ed . A d i s t u r b i n g  f a c t o r ,  h o w e v er ,  i s  found 
in  t h e  v a ry in g  a c t i v i t y  o f  a b s o r p t io n .  N o ta b ly ,  t h e r e  a r e  
c e r t a i n  c a s e s  i n  which t h e  in f la m m a tio n  a s s o c i a t e d  w i th  t h e  
membrane f o r m a t io n  i s  o f  a low n e c r o t i c  ty p e  w i th ,  i t  would 
eeem, a n  e x c e s s i v e  a b s o r p t io n  o f  t h e  s p e c i f i c  p o iso n  and a 
p r o p o r t i o n a t e l y  s e v e r e  g e n e r a l  e f f e c t .  C ases of t h i s  ty p e
5come under t h e  h ead  o f  t o x i c  D i p h th e r i a  hu t  t h e  t e r n  i s  a l o o s e  
one a s  i t  i n c l u d e s  t h e  o t h e r  s e v e r e  ty p e  in  v/hich a b s o r p t io n  
i s  n o t  s p e c i a l l y  a c t i v e  b u t  much membrane i s  form ed and th e  
t o x i n  i s  a b u n d an t .  I t  h a s  been s u g g e s te d  t h a t  i n  t h e s e  t o x i c  
c a s e s  w ith  r e l a t i v e l y  l i t t l e  membrane b u t  s e v e r e  to x a e m ia ,  th e  
p o i s o n  i s  a b so rb e d  d i r e c t  i n to  t h e  b lo o d  th r o u g h  r u p t u r e  o f  t h e  
v e s s e l s .  As s u p p o r t in g  t h i s  view t h e r e  i s  u s u a l l y  a b lo o d ­
s t a i n e d  d i s c h a r g e  fro m  th e  nose  and  t h r o a t ,  which shows t h a t  
t h e  l o c a l  i n j u r y  i s  e x c e p t i o n a l l y  s e v e r e  and  l a r g e l y  in v o lv e s  
t h e  v e s s e l s .
That a b s o r p t io n  o f  t o x i n  i s  t h e  key  to  t h e  s e v e r i t y  o f  
D i p h t h e r i a  i s  shown by com paring  th e  n a s o - p h a r y n g e a l  w i th  th e  
l a r y n g e a l  form  o f  t h e  d i s e a s e .  In  a l l  a c u t e  i n f e c t i o n s  i n v o lv in g  
t h e  f a u c e s  and n a so -p h a ry n x ,  and e s p e c i a l l y  in  D i p h t h e r i a ,  th e  
c o m p a ra t iv e  p a th o lo g y  o f  th e  l o c a l  l e s i o n s  shows t h a t  a b s o r p t io n  
f ro m  t h i s  a r e a  i s  v e ry  a c t i v e .  In  L a ry n g e a l  D i p h t h e r i a ,  on t h e  
o t h e r  hand, w h i l e  i t  i s  f r e q u e n t l y  f a t a l  owing to  t h e  a c c i d e n t  
o f  o b s t r u c t i o n ,  d e a th  due to  s p e c i f i c  i n t o x i c a t i o n  i s  r a r e .
Such s i g n s  o f  m arked t o x i c  a c t io n  a s  d e g e n e r a t io n  o f  t h e  h e a r t ,  
k id n e y s ,  and p e r i p h e r a l  n e rv e s ,  a re  r e l a t i v e l y  r a r e r  th a n  when 
t h e  l e s i o n  i s  f a u c i a l ,  even d e s p i t e  t h e  f a c t  t h a t  t h e  membrane 
e x te n d s  som etim es down in to  t h e  a i r  p a s s a g e s  and i s  f a r  g r e a t e r  
i n  q u a n t i t y .  I t  has  b e en  s u g g e s te d  t h a t  a b s o r p t io n  o f  t o x in  
from  t h e  membrane i n  t h e  low er  r e s p i r a t o r y  t r a c t  i s  h in d e r e d  
by i t s  e x tre m e ly  s u p e r f i c i a l  fo rm a t io n ,  sé a o n ,  how ever, has  
c a l l e d  a t t e n t i o n  to  th e  r e l a t i v e l y  i s o l a t e d  c o n d i t i o n  o f  th e  
l a r y n x  a s  r e g a r d s  a b s o r p t io n ,  p o in t in g  ou t t h a t  m a l ig n a n t  
d i s e a s e  in  t h i s  r e g io n  i s  e x c e p t i o n a l l y  l o c a l i s e d .
dThe amount o f  membrane p r e s e n t  v a r i e s  to  su c h  an e x te n t  
i n i i n d i v i d u a l  c a s e s  t h a t  we g e t  a l l  d e g re e s  o f  s e v e r i t y  in  
a t t a c k s .  From b e in g  a sm a ll  s p o t  o r  s t r e a k  on one t o n s i l  t h e  
membrane may co v er  b o th  t o n s i l s  and e x te n d  fo rw a rd  over  t h e  
s o f t  and  h a r d  p a l a t e s  and backw ard  over t h e  whole n a so ­
p h a ry n g e a l  w a l l  and  a lo n g  t h e  n a s a l  c a v i t i e s .  Thus D i p h t h e r i a  
may be so mild- t h a t  no s p e c i f i c  g e n e r a l  symptoms a r e  d i s ­
c e r n i b l e .  I f  t h e  t o n s i l s  a r e  p a r t l y  c o v e re d  w ith  membrane 
t h e r e  i s  u s u a l ly  d e f i n i t e  h e ad a ch e  and  l a s s i t u d e  w i th  c o l d ­
n e s s  of t h e  e x t r e m i t i e s  and a l s o  a s l i g h t  f a l l  i n  t h e  b lo o d -  
p r e s s u r e  due to  vasom oto r  r e l a x a t i o n .  S e v e re  s o r e  t h r o a t  i s  
n o t  a common c o m p la in t  w ith  p a t i e n t s  s u f f e r i n g  from  D i p h t h e r i a .  
In d ee d  t h e  a b sen c e  o f  p a in  and  d i s c o m fo r t  i n  t h e  t h r o a t  i s  
r e s p o n s i b l e  f o r  c h i l d r e n  coming l a t e  u n d e r  t r e a tm e n t  f a r  more
th a n  any  s u s p i c i o n  o f  n e g l e c t  on th e  p a r t  of t h e  p a r e n t s  o r
o v e r s i g h t  by t h e  m e d ic a l  a d v i s e r .  A s t r i k i n g  in s t a n c e  o c c u r r e d  
r e c e n t l y  a t  P l a i s to w  H o s p i t a l :  The p a t i e n t ,  a boy, a  e t  6. b e ­
came u n w e l l  on May 1 s t  w ith  v/hat t h e  p a r e n t s  th o u g h t  was a
b i l i o u s  a t t a c k .  H is on ly  symptoms v/ere s i c k n e s s  and a  s l i ^ t  
d i s c o m f o r t  in  t h e  t h r o a t  inhich t h e  p a r e n t s  to o k  to  be due to  t h e  
s t r a i n  o f  v o m it in g .  On th e  fo l lo w in g  day  he  f e l t  much b e t t e r .  
But two days l a t e r  a s  h i s  c o lo u r  was bad  and  he c o m p la in e d  of 
h e ad a ch e  and g r e a t  l a s s i t u d e  a  d o c to r  » a s  c a l l e d  in  who on 
exanin ing  t h e  t h r o a t  found  b o th  t o n s i l s  c o m p le te ly  c o v e re d  
w i th  membrane vshich a l s o  ex te n d ed  on to  t h e  u v u la  and s o f t  
p a l a t e .  There i s  l i t t l e  doubt t h a t  t h i s  p a t i e n t ,  who succumbed 
on t h e  t h i r t e e n t h  d ay  o f  d i s e a s e ,  c o u ld  hav e  been  sav ed  had  
he  come u n d e r  t r e a tm e n t  e a r l y .
7In  v e ry  s e v e r e  c a s e s  w ith  e x te n s iv e  membrane t h e  p a t i e n t  
i s  u s u a l l y  p a l e  and  clammy to  th e  to u c h ,  t h e  p u l s e  i s  sm a ll  
and r a p i d  o r  a b n o rm a lly  slow  and t h e r e  i s  a d e f i n i t e  f a l l  in  
t h e  b l o o d - p r e s s u r e  from  t h e  u n i v e r s a l  vasom otor r e l a x a t i o n  
w i th  t h e  b lo o d  t e n d i n g  to  a ccu m u la te  in  t h e  s p la n c h n ic  a r e a .
As a l l  t h e  s ig n s  and symptoms o f  toxaem ia  a r e  h e r e  m ost marked 
t h i s  t y p e  w i l l  be k e p t  in  v ie w  d u r in g  t h e  d e s c r i p t i o n  o f  t h e  
p a t h o l o g i c a l  changes cau sed  by t h e  t o x i n s .
The t o x i n  i s  t a k e n  up by t h e  ly m p h a t ic s  # i i c h  l e a d  to  
g la n d s  b e h in d  t h e  a n g le  o f t h e  lo w e r  jaw . T h e r e , i t  in f la m e s  
th e  g la n d s  and, i f  s u f f i c i e n t l y  co n cen t r a t e d ,  may p ro d u ce  in  them 
changes an a lo g o u s  w ith  membrane fo rm a t io n  - due a l lo w a n c e  
b e in g  made f o r  t h e  d i v e r s e  a n a to m ic a l  c o n d i t i o n s .  The b a c i l l i  
a r e  n o t ,  in  l a r g e  numbers a t  any  r a t e ,  c a r r i e d  a s  f a r  as th e  
g la n d s .  T h e i r  p r e s e n c e  i n  th e  g la n d s  and t h e i r  d i s t r i b u t i o n  
by t h e  b lo o d  to  d i s t a n t  p a r t s  of t h e  body i s  to  be r e g a r d e d  as 
a r e s u l t  o f  f a i l i n g  r e s i s t a n c e  when d e a th  i s  a p p ro a c h in g .
P a s s in g  t h e  i r r i t a t e d  g la n d s  t h e  t o x i n  e v e n t u a l l y  r e a c h e s
<ri
t h e  c i r c u l a t i o n  and  p ro d u ces  i t s  g e n e r a l  e f f e c t s ^ w h i c h  may be 
c l a s s i f i e d  a s  f o l l o w s :
a . F u n c t io n a l  r e l a x a t i o n  o f  t h e  b l o o d - v e s s e l s .
b . I n j u r y  to  th e  v e s s e l  w a l ls .
c. D e g e n e ra t io n  o f  t h e  c a r d i a c  m u sc le .
d . Changes in  t h e  s u p r a r e n a l  c a p s u l e s .
0 . D e g e n e ra t io n  of t h e  k id n ey s  w i th  c o n se q u e n t  a lb u m in u r ia .
f .  D e g e n e ra t io n  o f  t h e  p e r i p h e r a l  n e r v e s  m a n i f e s te d  by
d i p h t h e r i a l  p a r a l y s i s .
The l a s t  " e f f e c t "  as m en tioned  a t  t h e  b e g in n in g  o f  t h e  
t h e s i s  w i l l  n o t  r e c e i v e  s p e c i a l  c o n s i d e r a t i o n ;  i t  i s  t h o u ^ t  to  
be  due to  a t o x i c  m a t t e r  d i f f e r e n t  to  t h a t #  c a u s in g  t h e  g e n e r a l
Af fhft a .  —  --------------------------------------— . . ________________________ ______
FUNCTIONAL RELAXATION OF THE BLOOD-VESSELS,
W ith r e g a r d  to  ’ a ’ P r o f e s s o r  B rod ie  h a s  shown e x p e r i m e n t a l ly  
t h a t  t h e  i n j e c t i o n  o f  D i p h t h e r i a  t o x in  c a u s e s  an  im m edia te  
f a l l  i n  th e  'b lo o d - p re s s u r e  and f u r t h e r  t h a t  t h i s  f a l l  i s  r a p i d l y  
a n ta g o n is e d  by th e  e a r l y  i n j e c t i o n  of a n t i t o x i n .  T h is  f a c t  i s  
b o rn e  o u t  by  ex am in a tio n  o f  t h e  b l o o d - p r e s s u r e  in  p a t i e n t s  who 
do n o t  r e c e i v e  a n t i t o x i n  t r e a tm e n t  w i th in  t h e  f i r s t  t h r e e  days 
o f  t h e  d i s e a s e .  At P l a i s to w  H o s p i t a l  I  have  found t h a t  
p a t i e n t s  a d m i t te d  on th e  f o u r t h  o r  f i f t h  a a y  of d i s e a s e  have 
a lm o s t  i n v a r i a b l y  g o t  a low b l o o d - p r a s s u r e  and t h a t  t h i s  
c o n s t a n t l y  shows some r i s e  w i th in  two h o u r s  a f t e r  t h e  i n j e c t i o n  
o f  a n t i t o x i n .  The f o l lo w in g  c a s e  i s  quo ted  a s  an  a v e r a g e  
exam ple :
CASE.
F lo r e n c e  Lawrence^ aged 5 y e a r s  ^  was a d m it te d  in to  h o s p i t a l  
on F e b ru a ry  2 0 th  1914, c e r t i f i e d  a s  s u f f e r i n g  fro m  D i p h t h e r i a .
She f e l l  i l l  on F e b ru a ry  1 6 th  w it j i  v o m it in g  and s o r e  t h r o a t .
On adm iss ion  h e r  t e r a p e r a tu r e  was 9 9 . 4 . ,  h e r  p u l s e  128, and h e r  
r e s p i r a t i o n  28. Both t o n s i l s  and th e  u v u la  were c o v ered  w ith  
t y p i c a l  membrane which a l s o  ex tended to  th e  s o f t  p a l a t e .
T h ere  was p r o f u s e  s l i ^ t l y  b l o o d - s t a i n e d  d i s c h a r g e  from  t h e  
n o s t r i l s  and th e  c e r v i c a l  g la n d s  on b o th  s i d e s  w ere  c o n s i d e r ­
a b ly  sw o lle n .  Her f a c e  was p a le  and  waxy in  a p p e a ra n c e  and h e r  
han d s  and f e e t  were c o ld .
The b l o o d - p r e s s u r e  i n  t h i s ,  a s  in  a l l  ray c a s e s ,  was t a k e n
9w i th  R iv a -R o c c i* s  sphygmomanometer, th e  s y s t o l i c  p r e s s u r e  a s  
m easu red  by th e  d is a p p e a r a n c  e o f  t h e  r a d i a l  p u l s e  b e in g  a lo n e  
ta k e n  in to  c o n s i d e r a t i o n .
On a d m is s io n  t h e  b l o o d - p r e s s u r e  was found  t o  r e g i s t e r  
80 m,m. and two h o u rs  a f t e r  t h e  i n j e c t i o n  of a n t i t o x i n  i t  r o s e  to  
to 90 m.m. By t h e  f o l lo w in g  m orn ing , how ever, i t  had f a l l e n  
78 m.m. and f u r t h e r  d o se s  o f a n t i t o x i n  d id  n o t  ap p ea r  to  have 
any e f f e c t  on i t .  The t r a c i n g ,  vdth t h e  e x c e p t io n  of a s l i g h t  
r i s e  on t h e  se v en th  d a y  shows a g r a d u a l  d a i l y  f a l l  down to  60 m.m. 
The p a t i e n t  d ie d  on t h e  a f t e r n o o n  o f  t h e  f o u r t e e n t h  day o f  
d i s e a s e  and  on t h a t  m orn ing  i t  was im p o s s ib le  to  r e g i s t e r  t h e  
b l o o d - p r e s s u r e  a s  t h e  p u l s e  had  d i s a p p e a r e d  a t  t h e  w r i s t .
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10
b . INJURY TO THE VESSEL WALLS.
The c o n s id e r a b le  f a l l  in  b l o o d - p r e s s u r e  v h ic h  t a k e s  p la c e  
d u r in g  t h e  f i r s t  f o r t n i g h t  in  s e v e re  D i p h t h e r i a  i s  to  be 
a t t r i b u t e d  to  a g e n e r a l  va so -m o to r  d i l a t a t i o n  and t h e r e  i s  an 
a s s o c i a t e d  s t a g n a t i o n  of t h e  b lo od  i n  t h e  v e s s e l s  o f  th e  
s p la n c h n ic  a r e a .  The t o x i n  a p p e a r s  t o  a t t a c k  th e  w a l l s  o f  t h e  
b lo o d  v e s s e l s  i n j u r i n g  them in  v a ry in g  d e g re e s  a c c o rd in g  to  th e  
s e v e r i t y  o f  t h e  to x ae m ia .  Thus i n  t h e  h a em o rrh ag ic  ty p e  where 
t h e  to x a e m ia  i s  e x c e p t i o n a l l y  s e v e r e ,  th e  v e s s e l  w a l l s  a r e  
r e n d e re d  so b r i t t l e  t h a t  t h e  s l i g h t e s t  p r e s s u r e  r u p t u r e s  them  
g iv in g  r i s e  to  t h e  b r u i s e s  which a r e  t h e  c h a r a c t e r i s t i c  f e a t u r e  
o f  H aem orrhagic  D ip h th e r ia *  To a l e s s  d e g re e  do th e y  a p p e a r  
to  be a f f e c t e d  in  t h e  s e v e r e  form  w hich  p ro v e s  f a t a l  w i t h in  
t h e  f i r s t  f o r t n i g h t .  T h is  h a s  been s u g g e s te d  to  me by  t h e  u s e  
o f  A d re n a l in  # i i c h  i s  known to  r a i s e  th e  b lo o d - p r e s  s u re  by i t s  
d i r e c t  a c t i o n  on t h e  m u sc u la r  w a l l  o f  t h e  a r t e r i e s .  I  h av e  
employed a d r e n a l i n  e x t e n s i v e l y  i n  t h e  t r e a tm e n t  o f  D i p h t h e r i a  
a t  P l a i s t o w  H o s p i t a l ,  and have fo u nd  t h a t  i t  r a i s e s  t h e  
b lo o d - p r e s s u r e  in  t h e  m ild  and  m o d e ra te  t y p e s ,  b u t  shows no 
e f f e c t  v iha tever on i t  i n  t h e  s e v e r e  form  m en tio n ed  above#
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c . DEGENERATION OF THE CARDIAC mSCLE.
I f  t h e  low b io  o d -p r  e s  s u r e  o f  D i p h t h e r i a  p e r s i s t s  a f t e r  t h e  
f i r s t  f o r t n i g h t  t h e r e  i s  r e a s o n  t o  b e l i e v e  t h a t  a s t a g e  i s  
re a c h e d  when d e g e n e r a t io n  o f  t h e  h e a r t  becomes an a d d i t i o n a l  
and f i n a l l y  t h e  param ount f a c t o r  i n  t h e  f a i l u r e  of t h e  c i r c u l a ­
t i o n .  The v e n t r i c l e s ,  e s p e c i a l l y  t h e  r i g h t ,  a r e  som etim es 
m ark e d ly  a f f e c t e d ,  so much so t h a t  from  t h e  a p p ea ra n c e  of t h e  
h e a r t  m u sc le ,  a t  t h e  p o s t-m o rtem , one v/onders how su ch  a s t a t e  
c o u ld  b e  c o m p a tib le  v /ith  l i f e .  The e x p l a n a t i o n ,  how ever, i s  
found  i n  t h e  d i l a t a t i o n  of t h e  v e s s e l s .  The h e a r t  i s  w orking  
a g a i n s t  such  a  low  p r e s s u r e  th a t ,  i t  i s  a b l e  t o  c o n t in u e  i t s  
f u n c t i o n  w h ile  i t s  w a l l s  u n dergo  ex trem e d e g e n e r a t io n .
Much t h e  same r e l a t i o n  betw een d e g e n e ra t io n  and low b lo o d -  
p r e s s u r e  i s  seen  in  Typhoid F e v e r  -  t h e  o t h e r  a c u t e  i n f e c t i o n  
in  which t h e r e  i s  more t h a n  o r d in a r y  f e b r i l e  r e l a x a t i o n  of t h e  
b lo o d  v e s s e l s .  The organ  when h e ld  upwards by t h e  l a r g e  
v e s s e l s  may hang ove r  th e  f i n g e r s  ( S c h o r s t e in * s  "mushroom" h e a r t )  
N e v e r t h e l e s s ,  th e  d e g e n e r a t io n  of th e  c a r d i a c  m uscle  does not 
i n  T yphoid  F e v e r  r e a c h  t h e  s t a g e  p o s s i b l e  i n  D i p h t h e r i a  - 
p e r i p h e r a l  r e s i s t a n c e  i s  no t  re d u c e d  t o  t h e  same d e g re e .
I t  seems to  me t h a t  a c l e a r  d i s t i n c t i o n  i s  not made in  t e x t  
books betw een t h e  c a s e s  in  which t h e  c a r d i a c  m u sc le  i s  d i r e c t l y  
a t t a c k e d  by th e  t o x i n  e a r l y  i n  t h e  d i s e a s e  and  th o s e  i n  w hich  
th e  h e a r t  i s  in v o lv e d  a lo ng  w i th  o t h e r  p a r t s  of t h e  body d u r in g  
th e  o n se t  of d i p h t h e r i a l  p a r a l y s i s .  Of t h e s e  two c l a s s e s  th e
Ci-cryr\yyy%yoy^
fo rm er  in  my e x p e r ie n c e  is  by  f a r  th e  more f-at-ai. D uring  th e
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l a s t  two y e a r s  ou t o f  600 c a s e s  t r e a t e d  a t  P l a i s t o w  H o s p i t a l  
no d e a th  h a s  o c c u r r e d  from  in v o lv a n e n t  o f  t h e  h e a r t  i n  
d i p h t h e r i a l  p a r a l y s i s  and I  have o n ly  seen  one c a s e  in  w h ic h  
t h a t  o rg an  was m ark e d ly  a f f e c t e d  a t  t h i s  s t a g e ,  w h ile  d u r i n g  th e  
same p e r i o d  26 succumbed from  t h e  d i r e c t  a c t i o n  o f  th e  t o x i n  
w i th in  t h e  f i r s t  f o r t n i g h t  o f  d i s e a s e .
T ak ing  th e  fo rm e r  c l a s s  t h e  most im p o r ta n t  f a c t o r  to be 
rec k o n ed  w i th  i s  t h e  d e g e n e r a t io n  o f  th e  c a r d i a c  m u sc le .  However, 
i t  a p p e a r s  to  me t h a t  t h e r e  i s  s u f f i c i e n t  e v id e n c e  to  d i v i d e  
t h i s  c l a s s  i n to  two d i s t i n c t  ty p e s  a s  r e g a r d s  c l i n i c a l  f e a t u r e s .  
The f i r s t  o f  t h e s e ,  a n d  in  my e x p e r ie n c e  t h e  commonest, i s  t h a t  
ty p e  in  w hich t h e  p a t i e n t  l i e s  v e ry  q u i e t l y  in  b e d  t i l l  a t  l a s t  
l i f e  f l i c k e r s  o u t .  V om iting  i s  n o t  a m arked f e a t u r e  and  u s u a l l y  
o n ly  s e t s  in  a d a y  o r  two b e f o r e  d e a th .  R e s t l e s s n e s s  i s  a b s e n t  
and t h e r e  a p p e a rs  to  b e  no p a in .  In  th e  seco nd  ty p e ,  on t h e  
o t h e r  h a n d , v o m it in g  s e t s  i n  e a r ly  and i s  u s u a l l y  v e ry  p e r s i s t e n t  
and s e v e r e .  R e s t l e s s n e s s  i s  a  m arked f e a t u r e ,  t h e  p a t i e n t  t o s s i n g  
from  s i d e  to  s i d e ,  u n a b le  to  f i n d  e a s e  i n  any  p o s i t i o n  f o r  m ore 
th a n  a  few  m in u te s .  T h is  r e s t l e s s n e s s  i s  som etim es accom panied  
by  a  f e e l i n g  o f  o p p r e s s io n  and  p r a e c o r d i a l  p a i n ;  t h e  p a t i e n t  
g iv in g  a  sudden sc ream .
In  t h e  fo rm er  ty p e  t h e  c a r d i a c  m uscle  a lo n e  i s  c o n s id e r e d  
to  be  u n d e rg o in g  p r o g r e s s i v e  d e g e n e ra t io n  w h i le  i n  some c a s e s  
o f  t h e  se co n d  i t  h a s  b e e n  s u g g e s te d  t h a t  t h e  vagus and  p o s s i b l y  
t h e  c a r d i a c  p le x u s  a r e  a f f e c t e d ,  an a ssu m ption  b a sed  on th e  
pa roxysm al c h a r a c t e r  o f  t h e  syncopal a t t a c k s *  I  h av e  n o t i c e d  
t h a t  i r r e g u l a r i t y  o f  t h e  h e a r t  i s  more marked i n  th e  se co n d  
ty p e .
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d. CHANGES IN THE SUPRARENAL CAI^SUIES.
Along w i th  t h e  o t h e r  d u c t l e s s  g la n d s  t h e  s u p r a r e n a l s  hav e  
i n  r e c e n t  y e a r s  been  r e c e i v i n g  much a t t e n t i o n  from  numerous 
i n v e s t i g a t o r s .  A g r e a t  d e a l ,  how ever, h a s  y e t  to  be  l e a r n e d  
w i th  r e g a r d  to  th e  f u n c t i o n s  o f  t h e s e  g l a n d s  in  h e a l t h  and  in  
d i s e a s e .  In  1914 Oppenheim and L oeper  drew a t t e n t i o n  to  t h e  
g r e a t  f r e q u e n c y  o f  s u p r a r e n a l  l e s i o n s  in  s e v e r a l  i n f e c t i o u s  
d i s e a s e s ,  e .g .  , Pneum onia, Sm allpox and D i p h t h e r i a .  They 
s u g g e s t  t h a t  t h e  a c u t e  in f la m m a tio n s  o f  t h e s e  o rg a n s  p l a y  an 
im p o r ta n t  p a r t  in  th e  p ro d u c t io n  o f  c e r t a i n  m orb id  symptoms 
o b s e rv e d  in  t h e  c o u r s e  of t h e s e  a f f e c t i o n s ,  n o ta b ly  t h e  n e u ro ­
m u sc u la r  a s t h e n i a  and a r t e r i a l  h y p o te n s io n .
In  c o n n e c t io n  v /ith  t h e  a f f e c t i o n  of t h e  s u p r a r e n a l  g la n d s  
in  D i p h t h e r i a ,  Dr J .D .R o l l e s t o n  h as  r e p o r t e d  t l i a t  much b e n e f i t  
i s  d e r i v e d  by D ip h th e r i a  p a t i e n t s  from  th e  i n t e r n a l  a d m i n i s t r a ­
t i o n  o f  A d re n a l in  c h lo r i d e .  I  h a v e  u se d  t h i s  d rug  in  t h e  
D ip h th e r i a  w ards a t  p l a i s t o w  H o s p i t a l ,  b u t  ny e x p e r ie n c e  lea v e i  
me in  doubt a s  to  i t s  value*  However, t h e  s u b j e c t  i s  one of 
g r e a t  i n t e r e s t  and f u r t h e r  i n v e s t i g a t i o n  i s  d e s i r a b l e .  I  Ë i a l l  
have o c c a s io n  to  r e f e r  to  A d re n a l in  again  u n d e r  t h e  h e a d in g  
o f  t re a tm e n t*
14
e. DEGENERATION OF THE KIDNEYS WITH CONEEqUENT ALBTOIHtlRIA.
I t  i s  n o t  s u r p r i s i n g  t h a t  th e  k id n e y s  a r e  o f t e n  i n j u r e d  
by  t h e  t o x i n s  c i r c u l a t i n g  in  t h e  b lo o d . In  f a t a l  D ip h th e r i a  
th e y  a lw ays  show some d e g e n e r a t iv e  change . The e x t e n t  o f  t h e  
l é s i o n ,  hoW ever, v a r i e s  w i th in  v/ide l i m i t s  in  d i f f e r e n t  c a s e s .
In  some t h e  k id n e y s  may o n ly  show s l i g h t  c lo u d y  s w e l l in g ,  w h i le  
in  o t h e r s  t h e r e  i s  e x tre m e  f a t t y  d e g e n e r a t io n .  N e p h r i t i s  i s  a 
v e ry  r a r e  c o m p l ic a t io n  o f  D ip h th e r i a .  A lth oug h  a lb u m in u r ia  i s  
BO common in  s e v e r e  c a s e s  b lo o d  i s  se ldom  found in  t h e  u r i n e .
The albumen u s u a l l y  a p p e a rs  in  t h e  u r i n e  to w a rd s  th e  end o f  th e  
f i r s t  v/eek; i t  i n c r e a s e s  in  q u a n t i t y  d u r in g  t h e  second week, th e n  
g r a d u a l ly  becomes l e s s  and f i n a l l y  d i s a p p e a r s  d u r in g  c o n v a le s e n c e .
The amount o f  u r i n e  e x c r e t e d  on t h e  o t h e r  hand b e a r s  a 
c l o s e  r e l a t i o n  to  t h e  l e v e l  of t h e  b lo o d - p r e s s u r e  and an 
e x a m in a t io n  o f  th e  f o l lo w in g  c h a r t s  w i l l  show t h a t  a ro ug h  
p a r a l l e l  e x i s t s  be tw een th e  two. T h is  l i n k  be tw een  t h e  b lo o d -  
p r e s s u r e  and u r in a r y  e x c r e t i o n  i s  most s t r i k i n g l y  i l l u s t r a t e d  
i n  f a t a l  c a s e s ,  w here t h e  g ra d u a l  drop i n  th e  b l o o d - p r e s s u r e  i s  
accom panied  by a c o r r e s p o n d in g  d im in u t io n  i n  t h e  amount o f  
u r i n e  p a s s e d  u n t i l  a s t a g e  i s  f i n a l l y  re a c h e d  \ihen t h e  u r i n e  
c e a s e s  to  f lo w . The te rm  " a n u r ia "  i s  u sed  f o r  t h i s  c o n d i t i o n  
a s  a g a i n s t  " s u p p r e s s io n "  which im p l ie s  o b s t r u c t i o n  e i t h e r  
w i th in  th e  k id n e y s  or i n  t h e  u r i n a r y  c h a n n e ls .
Dr. Goo d a l  1 has a s c r i b e d  t h e  r e d u c t i o n  and d i s a p p e a r a n c e  
o f  t h e  u r i n e  to  ne rvo us  i n f l u e n c e s ,  but t h i s  i s  no more t h a n  an 
h y p o th e s i s  and does no t a c c o u n t  f o r  t h e  c l o s e  r e l a t i o n  betw een 
t h e  f a l l  i n  b lo o d  p r e s s u r e  and th e  l e s s e n e d  f lo w  o f  u r i n e .
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N e i th e r  can  t h e  v iew  he  h e ld  t h a t  t h e  o l i g u r i a  o f  D ip h th e r i a
i s  due to  ch an ges  in  t h e  k id n e y s .  As m en tio n ed  a b o v e - th e  e x t e n t
o f  t h e  l e s i o n  found  p o s t  mortem v a r i e s  g r e a t l y  and i s  s l i g h t  
in  some a n u r i c  c a s e s .
An i n t e r e s t i n g  f e a t u r e  in  c o n n e c t io n  w i th  t h e  d im in is h e d  
o u tp u t  o ^ u r i n e  i n  D i p h t h e r i a  i s  t h a t  u raem ia  i s  e x c e s s i v e l y  
r a r e  i n  t h i s  d i s e a s e .  I  have  been  u n a b le  t o  f i n d  any e v id e n c e
o f  t h i s  c o n d i t i o n  from  an  i n v e s t i g a t i o n  a t  P l a i s to w  H o s p i t a l
o f  two h u n d red  c a s e s  e nd ing  in  d e a th .  I n s t a n c e s  a l s o  a r e  r a r e
in  t h e  l i t e r a t u r e  on D ip h t h e r i a .  T h is  f e a t u r e  r a i s e s  t h e
q u e s t io n  o f  t h e  c au se  of u rae m ia .  Our know ledge of t h e  c o n d i t i o n  
i s  s t i l l  in c o m p le te  though  many t h e o r i e s  have  been  b ro u g h t
fo rw a rd  t o  e x p la in  t h e  symptoms p r e s e n t .  To my mind t h e
c o n d i t i o n  foun d  in  D i p h t h e r i a  b e a r s  ou t  t h e  s ta te m e n t  made by 
H a l l i b u r t o n  in  h i s  "ESSENTIALS OP CHmiCAL PHYSIOLOGY". In  
t h e  s e c t i o n  on u r i n e  he w r i t e s  t h e  f o l lo w in g  p a ra g ra p h  on 
u r a e n i a :
"The te rm  was o r i g i n a l l y  a p p l i e d  on t h e  e r ro n e o u s  
s u p p o s i t i o n  t h a t  i t  i s  u r e a  or some a n te c e d e n t  o f  
u r e a  t h a t  a c t s  as th e  p o iso n .  T h ere  i s  no doub t t h a t
t h e  p o iso n  i s  n o t  any c o n s t i t u e n t  o f  normal u r i n e ;  i f
th e  k id n e y s  of an  anim al a r e  e x t i r p a t e d  t h e  an im al 
d i e s  in  a few  d a y s ,  bu t t h e r e  a re  no u raem ic  c o n ­
v u l s i o n s .  In  man a l s o ,  i f  t h e  k id n ey s  a r e  h e a l t h y  o r  
a p p ro x im a te ly  s o ,  and s u p p r e s s io n  o f  u r i n e  o c c u rs  
from  th e  s im u lta n e o u s  b lo c k in g  o f  b o th  re n a l  a r t e r i e s
by c l o t ,  o r  o f b o th  u r e t e r s  b y  s t o n e s ,  ag a in  u raem ia
does  not f o l lo w .  On th e  o th e r  hand, u rae m ia  may o c cu r  
even w h i le  a p a t i e n t  v /i th  d i s e a s e d  k id n e y s  i s  p a s s i n g  
a  c o n s id e r a b le  amount o f  u r i n e .  What t h e  p o iso n  i s  t h a t  
i s  r e s p o n s i b l e  f o r  th e  c o n v u ls io n s  and coma i s  unknovm. 
I t  i s  d o u b t l e s s  some abnorm al k a t a b o l i e  p ro d u c t ,  b u t  
w he ther  t h i s  i s  p ro duced  by th e  d i s e a s e d  k id n e y  c e l l s ,  
o r  in  some o t h e r  p a r t  of t h e  body, i s  a l s o  unknown."
A lthough  t h e  c o u rs e  o f  D ip h th e r i a  i s  som etim es v e ry  
p r o t r a c t e d  and p a t i e n t s  may have  to  be  k e p t  f o r  weeks on a
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r e s t r i c t e d  d i e t  owing to  t h e  s t a t e  o f  t h e  h e a r t  and  k id n e y s ,  
i t  i s  w e l l  known t h a t  w a s t in g  i s  no t a f e a t u r e  of t h e  d i s e a s e ,  
e x ce p t  a s  an outcome o f  p a r a l y s i s .  The e x p la n a t io n  o f  t h i s  
can  he found  in  t h e  low h i  o o d -p r  es s u r e  and red u c ed  s t a t e  o f 
m e tah o lism . C o n t r a s te d  w ith  c o n v a l e s c e n t s ,  s a y  i n  a S c a r l e t  F e v e r  
w ard , D ip t  h e r  l a  p a t i e n t s  a lw ay s  a p p e a r  q u i e t  and l a c k in g  in  
e n e rg y .  From a n  e s t im a t i o n  o f  t h e  u r e a  in  sev e re  c a s e s  I  
have  found  t h a t  t h e  d a i l y  amount e x c r e t e d  c o n t in u e s  he low 
norm al u n t i l  l a t e  in  c o n v a le s c e n c e .
The f o l lo w in g  two c a s e s  a r e  q u o ted  a s  showing t h e  
r e l a t i o n  be tw een  t h e  l e v e l  o f  t h e  b l o o d - p r e s s u r e  and  t h e  amount 
o f  u r i n e  e x c r e t e d s -
IV
C A S E  I#
On March 2 8 th  1914, F ra n c e s  W eaver, aged  10 y e a r s ,  was 
a d m i t te d  to  h o s p i t a l  s u f f e r i n g  from  a  s e v e r e  a t t a c k  o f  
d i p h t h e r i a ,  b o t h  t o n s i l s  and t h e  u v u la  b e in g  c o v e re d  w i th  
t y p i c a l  membrane. P r o f u s e  n a s a l  d i s c h a r g e  was a l s o  p r e s e n t  and 
t h e  c e r v i c a l  -glands on b o t h  s i d e s  were c o n s i d e r a b ly  e n la r g e d .
The te m p e r a tu re  was 1 0 0 .4 o , t h e  p u l s e  100, and t h e  r e s p i r a t i o n  
24. From t h e  h i s t o r y  o b ta in e d  of h e r  i l l n e s s  she a p p e a re d  to  
b e  in  t h e  f o u r t h  day o f  d i s e a s e .
On a d m is s io n  8 ,0 0 0  u n i t s  of a n t i t o x i n  w ere  i n j e c t e d ,  and 
t h i s  do Be was r e p e a t e d  tw e lv e  h o u rs  l a t e r .  On A p r i l  3 rd  t h e  
d i s c h a r g e  from  t h e  nose  had  c ea sed ,  and t h e  membrane was 
s e p a r a t i n g  s a t i s f a c t o r i l y  from  t h e  f a u c e s .  The p u l s e  c o n t in u e d  
f a i r l y  r e g u l a r ,  and no c l i n i c a l  e v id e n ce  of c a r d i a c  d e g e n e r a t io n  
c o u ld  be d e t e c t e d .
The b lo o d  p r e s s u r e  t r a c i n g  on t h e  c h a r t  shows a g r a d u a l  
f a l l  d u r in g  t h e  f i r s t  f o r t n i g h t ,  a l e v e l  o f  80 m.m. b e in g  
re a c h e d  on th e  f o u r t e e n t h  d a y  o f  t h e  d i s e a s e .  A f t e r  t h i s  a 
m arked r i s e  t a k e s  p l a c e  and a h l # i e r  l e v e l  i s  n o a in ta in ed  
th ro u g h o u t  t h e  r e s t  o f  t h e  i l l n e s s .  The amount o f  u r i n e  p a s s e d  
i s  a l s o  m arked on th e  c h a r t  in  a r e d  t r a c i n g  and shows a  rough 
p a r a l l e l  e x i s t i n g  betw een t h e  l e v e l  o f  t h e  b lood  p r e s s u r e  and 
t h e  amount o f  u r in e  e x c r e t e d .  The q u a n t i t y  of a lb u n e n  i n  t h e  
u r i n e ,  on t h e  o t h e r  hand , i s  found  to  be r e l a t i v e l y  i n c r e a s e d  
when th e  b loo d  p r e s s u r e ,  and th e  amount o f  u r in e  a r e  about 
t h e i r  lo w e s t  l e v e l .
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C A S S  I I .
E m ily  Newman, aged  t h r e e  y e a r s ,  was a d m i t te d  to  h o s p i t a l  
on F e b ru a ry  2 0 th ,  1914. She c o n t r a c t e d  d i p h t h e r i a  on t h e  1 9 th  
o f  F e b ru a ry ,  an d  on a d m iss io n  b o th  t o n s i l s  and  t h e  back  o f  th e  
p h a ry n x  were c o v e re d  w i th  t y p i c a l  membrane. The c e r v i c a l  g la n d s  
w ere  c o n s i d e r a b ly  e n la r g e d  on b o th  s i d e s ;  h e r  to n g u e  was t h i c k l y  
c o a te d ,  and h e r  b r e a t h  f o u l .  The f a c e  was of a m o t t l e d  
g r e y i s h  c o lo u r ,  t h e  p u l s e  sm a ll  and r a p i d  a n d  t h e  e x t r e m i t i e s  
t e n d in g  to  become c o ld .  The t e m p e r a tu r e  was 98^ , p u l s e  120, 
and r e s p i r a t i o n  24.
3 6 ,0 0 0  u n i t s  o f  a n t i t o x i n ,  i n  t h r e e  d o s e s ,  w ere  g iv en  
w i t h i n  th e  f i r s t  two days of a d m is s io n .  V om iting , how ever, 
s e t  i n  on t h e  t h i r d  d a y  o f  d i s e a s e  and p e r s i s t e d  to  t h e  end. The 
membrane s e p a r a t e d  s a t i s f a c t o r i l y  f r o a  t h e  f a u c e s ,  th e  t h r o a t  
b e in g  q u i t e  c le a n  by t h e  s i x t h  d ay  o f  d i s e a s e .  Marked i r r e g u ­
l a r i t y  o f  t h e  h e a r t  was p r e s e n t  th ro u g h o u t  th e  l a t t e r  p a r t  o f  
th e  i l l n e s s .
The b lo o d  p r e s s u r e  t r a c i n g  in  t h e  c h a r t  i s  f a i r l y  t y p i c a l  
o f  f a t a l  c a s e s .  The t r a c i n g  marked in  r e d  ink  d e n o te s  t h e  d a i l y  
amount o f  u r i n e  e x c r e t e d ,  and i s  fo un d  t o  foim a rough p a r a l l e l  
w i th  th e  l e v e l  o f  th e  b lo o d  p r e s s u r e .  D uring t h e  l a s t  two ^ y s  
o f  t h e  i l l n e s s  on ly  s m a l l  q u a n t i t i e s  o f  u r i n e  w ere  passed^ i n ­
v o l u n t a r i l y ,  t h e  amount o f  v/hich i t  was im p o s s ib le  to  e s t im a te .  
Marked a lb u m in u r ia  was p r e s e n t  du±ing t h e  whole i l l n e s s .
The p a t i e n t  d i e d  on t h e  e le v e n th  d ay  o f  d ise a s e »
r\
   —
DAY

















CLINICAL SICÏÏS AND SYMP.TOMS.
Prom an e x a m in a t io n  o f  t h e  h i o o d - p r a s s u r e  in  a l a r g e  
number o f  r e c o v e ry  c a s e s  i t  h a s  been  foun d  t h a t  th e  f a l l  in  
b l o o d - p r e s s u r e  d u r in g  t h e  f i r s t  week i s  g e n e r a l l y  s l i g h t ,  and 
t h a t  t h e  lo w es t  l e v e l  i s  re a c h e d  i n  t h e  secon d  week* In  s e v e r e  
c a s e s ,  how ever, a l t h o u g h  t h e r e  may be a r i s e  tow ards  t h e  end 
o f  t h e  se co n d  week, w ith  i n c r e a s in g  d e g e n e r a t io n  o f  t h e  h e a r t ,  
a f u r t h e r  f a l l  o c c u rs  in  v/hich r e l a x a t i o n  o f  t h e  v e s s e l s  may 
a g a in  be a f a c t o r  ; such p a t i e n t s  p a ss  th ro u g h  a c r i t i c a l  p e r i o d  
# i i c h  may l a s t  s e v e r a l  weeks. In  c a se s  s t i l l  more s e v e r e  t h e  
b l o o d - p r e s s u r e  i s  l i k e l y  to  f a l l  to  a l e v e l  ^ ^ i c h  i s  f a t a l  a b o u t  
th e  t e n t h  day  or l a t e r .  As extremes,, p a t i e n t s  have d i e d  i n  two 
o r  t h r e e  d ay s  o r  a f t e r  t h r e e  w e ^ s  liave p a s se d .
Dr B ie r n a c k i  h a s  p u b l i s h e d  a c a s e  o f  t h e  fo rm er  ty p e ,  th e
p a r t i c u l a r s  of which a re  a s  f o l lo w :
"The p a t i e n t ,  ag ed  s i x ,  was a d m i t te d  on t h e  t h i r d  day  
o f  d i s e a s e  w ith  t y p i c a l  t h i c k  membrane c o v e r in g  b o th  
t o n s i l s ,  t h e  u v u la  and s i d e s  of t h e  pharynx . T here  
was a  p r o f u s e  s l i g h t l y  b l o o d s t a i n e d  d i s c h a r g e  fro m  
th e  nose  and b o th  s i d e s  of t h e  neck  w ere c o n s id e r a b ly  
sw o lle n .  1 8 ,0 0 0  u n i t s  o f  a n t i t o x i n  v/ere i n j e c t e d  a 
few h o u rs  a f t e r  a d m iss io n  and t h i s  d o s e  was r e p e a t e d  
n e x t  day. V om iting  o c c u r re d  d u r in g  t h e  f i r s t  n ig h t  
and t h e  p a t i e n t  was v e ry  r e s t l e s s ,  o b t a in in g  l i t t l e  
s l e e p ,  b u t  n e x t  d a y  he was much q u i e t e r .  However, on 
th e  seco nd  n ig h t  v o m it in g  became p e r s i s t e n t ,  j a c i t a t i o n  
was marked and t h e  p a t i e n t  cou ld  n o t  be k e p t  v/aim.
He p a s s e d  4 oz . o f  u r i n e  t h a t  m orning  and î  oz. th e  
f o l lo w in g  m orning. The p u l s e  which h a d  s t e a d i l y  
weakened from  t h e  time o f  ad m iss io n  c o u ld  not be  
c o u n te d  tow ards  t h e  end and t h e  sphygmometer o n ly  
showed an o c c a s i o n a l  f l i c k e r .  The p a t i e n t  was c o n sc io u s  
u n t i l  d e a th  which o c c u r re d  on t h e  second m orning a f t e r  
a d m iss io n .  D uring  th e  t h r e e  d ays  h e  was in  h o s p i t a l  
t h e  b lo o d - p r e s s u r e  f e l l  f rom  95 m .m .to  60 m.m.
I t  i s  a lm o s t  i n v a r i a b l y  in  t h e  second  week, however, t h a t  
t h e  r e a l  amount o f  damage done by th e  D i p h t h e r i a  t o x in  can  be
2Q
gauged . By t h i s  t im e  t h e  l o c a l  l e s i o n  h a s  g r e a t l y  im proved, 
t h e  membrane h a s  c o m p le te ly  d i s a p p e a r e d  and u s u a l l y  o n l y ' s l i g h t  
t r a c e s  o f  t h e  re m a in in g  in f la m m a tio n  can "be d e t e c t e d  i n  th e  
t h r o a t .  The te m p e r a tu re  now o f t e n  ru n s  a subnorm al c o u rs e  f o r  
a t im e  and t h e  p a t i e n t  l i e s  ve ry  q u i e t l y  in  b e d ,  l i t t l e  i n t e r e s t e d  
in  what g o e s  on a round him. The f a c e  i s  p a l e  and som etim es o f  
a  dusky g r e y i s h  h u e , t h e  e x p re s s io n  i s  a p a t h e t i c .  The p u l s e  
may be r a p i d  or und u ly  s low , b u t  i s  a lm o s t  i n v a r i a b l y  s o f t  and 
e a s i l y  c o m p re s s ib le .
In  any o t h e r  f e v e r  t h e  above s ig n s  might o n ly  su g g e s t  
t h a t  t h e  a c u t e  f e b r i l e  s ta g e  was. p a s t ,  and t h e  p a t i e n t  v/as 
e n t e r i n g  t h e  c o n v a le s c e n t  s ta g e .  But i n  D i p h t h e r i a  t h e  
s i t u a t i o n  i s  v e ry  d i f f e r e n t .  I t  i s  a t  t h i s  s t a g e  t h a t  t h e  
p a t i e n t * s  l i f e  most o f t e n  hangs i n  th e  b a l a n c e ,  and  t h e  re a s o n  
f o r  t h i s  i s  e a s i l y  r e c o g n is e d  when we ran  ember t h a t ,  a s  h a s  
a l r e a d y  been p o in te d  o u t ,  t h e  e s s e n t i a l  a c t i o n  o f  th e  
D ip h th e r i a  t o x i n  i s  to  d e p re s s  t h e  c i r c u l a t i o n  and  to  l e a d  in  
s e v e re  c a s e s  to  extrem e c a r d ia c  d e g e n e r a t io n .
As a f u r t h e r  s t a g e  in  the above c l i n i c a l  p i c t u r e  th e  
f o l lo w in g  d e s c r i p t i o n  w i l l  d e p ic t  t h e  c o n d i t io n s  found d u r in g  
th e  second  week in  c a se s  of s e v e r e  and f a t a l  d i p h t h e r i a .  The 
p a l l o r  becomes more m arked; c o ld n e s s  o f  t h e  e x t r e m i t i e s  s e t s  
in .  The p u l s e  o f t e n  rem ains  f a s t ,  o r  may become undu ly  s lo w ; - ^  
d e c r e a s e s  in  volume and i n  f a t a l  c a s e s  g r a d u a l l y  d i s a p p e a r s  
a l t o g e t h e r  a t  t h e  w r i s t .  V om iting , i f  i t  o c c u r s  a t  t h i s  s t a g e ,  
i s  an ominous s ig n  and r e n d e r s  t h e  p ro g n o s is  most g ra v e ,  A 
d i s t r e s s i n g  t h i r s t  i s  a l s o  f r e q u e n t l y  p r e s e n t ,  t h e  p a t i e n t  
g r e e d i l y  d r i n k in g  l a r g e  q u a n t i t i e s  o f  f l u i d  i f  a l lo w e d ,  b u t  
r e t u r n i n g  i t  im m ed ia te ly . Towards t h e  end r e s t l e s s n e s s  may
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s e t  in  and t h e  p a t i e n t  t h e n  t o s s e s  from  s i d e  to  s i d e  th ro w in g  
h i s  arm s and l e g s  a b o u t  so t h a t  i t  i s  d i f f i c u l t  to  keep him  
warm. T h is  may be due to a f e e l i n g  o f  c a r d i a c  o p p r e s s io n  
# i i c h ,  a lo n g  w i th  v o m it in g ,  i s  th o u g h t  by some to  be c a u se d  
by  t h e  e a r l y  a c t i o n  o f  t h e  t o x in  on t h e  vagus. But on t h e  
o t h e r  h an d  t h e s e  symptoms a r e  n o t  u n l ik e  t h o s e  o b se rv ed  t o  
r e s u l t  f rom  s e v e r e  haem orrhage . And, p h y s i o l o g i c a l l y ,  t h e  
p a t i e n t  w ith  g e n e r a l  d i l a t a t i o n  o f  t h e  v e s s e l s  i s  " b le e d in g  
i n t o  t h e  s p la n c h n ic  a r e a " .
A re m a rk a b le  f e a t u r e  of s e v e r e  and f a t a l  D i p h t h e r i a  I s  
th e  c l e a r  m en ta l  c o n d i t i o n  o f  t h e  p a t i e n t  M ilch i s  p r e s e n t  
to  t h e  ve ry  end. In  t h e  a b se n c e  of c a r d i a c  r e s t l e s s n e s s  he 
l i e s  c o m fo r ta b ly  i n  bed,^  s u f f e r i n g  no p a in ,  and  i s  a b l e  to  
r e c o g n i s e  h i s  r e l a t i v e s  and t a l k  q u i t e  s e n s i b l y .  I t  i s  t h i s  
c o n d i t i o n  t h a t  so  e a s i l y  m is le a d s  t h e  c a s u a l  o b s e r v e r ,  a s  h e  
f i n d s  i t  d i f f i c u l t  to  r e a l i s e  t h a t  t h e  p a t i e n t  can  be a a n g e ro u s -  
l y  i l l .
I f  we t u r n  now to  t h e  p h y s i c a l  e x a m in a t io n  o f  a c a s e  a t  
t h i s  s t a g e  t h e  f i r s t  o u t s t a n d in g  f e a t u r e  to  s t r i k e  u s  w i l l  
be  t h e  m arked f a l l  i n  th e  b lo o d  p r e s s u r e .  T h is  f a l l  i s  g ra d u a l  
b u t  p r o g r e s s i v e  and may c o n t in u e  f o r  two o r  t h r e e  days u n t i l  
such  a low  l e v e l  i s  r e a c h e d  t h a t  i t  would have  cau sed  d e a th  i f  
i t  had  been  sudden . But a c e r t a i n  degree  of t o l e r a t i o n  and 
a d ju s tm e n t  seems to  o c c u r  which e n a b le s  th e  p a t i e n t  to  s u r v i v e  
t h i s  low l e v e l .  I t  i s  a ls o  fa v o u re d  by th e  p r e c a u t i o n s  now 
ta k e n  in  t h e  n u r s in g  o f  s e v e re  c a s e s  in  h o s p i t a l .  I t  i s  
s t i l l  s t a t e d  i n  t e x t - b o o k s  t h a t  d e a th  from  su d d e n  h e a r t  
f a i l u r e  i s  common in  D ip h th e r i a ,  b u t  I  have  p e r s o n a l l y  n e v e r
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seen an i n s t a n c e  of t h i s  mode of d e a th ,  and  I  u n d e r s ta n d  
t h a t  su ch  a c a s e  has  n o t  o c c u r r e d  a t  P l a i s t o w  H o s p i t a l  f o r  
a  number of y e a r s .  Modern t r e a tm e n t  e x c lu d e s  sudden syncope, 
In  t h e  f o l lo w in g  two c a s e s  t h e  c h a r t s  show a t y p i c a l  
b lo o d  p r e s s u r e  t r a c i n g .  Both p a t i e n t s  s u f f e r e d  fro m  a  s e v e re  
a t t a c k  o f  D i p h t h e r i a .  One d ie d  a t  t h e  end of t h e  f i r s t  
f o r t n i g h t ,  t h e  o t h e r  rec o v ere d »
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CASE 1 .
W illiam  D ic k ie ,  aged  6 years^w as  a d m i t te d  in to  P l a i s to w  
H o s p i t a l  on May 4 t h ,  1914 s u f f e r i n g  from  a s e v e re  a t t a c k  o f  
D ip h th e r ia *  H is  i l l n e s s  comm me ed on May 1 s t  and he  was 
t h e r e f o r e  i n  t h e  f o u r t h  day  of d i s e a s e  when a d m i t te d .  Both  
t o n s i l s  and th e  u v u la  were c o v e re d  w ith  t h i c k  t y p i c a l  membrane. 
The c e r v i c a l  g l a n d s  were e n la r g e d  on b o th  s i d e s  and th e  f a c e  
was v e ry  p a l e . H is  t e m p e r a tu r e  was 9 9 .6 ° ,  h i s  p u l s e  116, and 
r e s p i r a t i o n  24.
The b lo o d - p r e s s u r e  on a d m iss io n  r e g i s t e r e d  100 m.m. and 
two h o u r s  a f t e r  t h e  i n j e c t i o n  o f  th e  f i r s t  d o se  o f  a n t i t o x i n  i t  
hagt r i s e n  t o  105 m.m>_ b u t  a f t e r  t h i s  i t  who wed a c o n t in u o u s  f a l l  
w i th  one s l i # i t  i n t e r r u p t i o n  u n t i l  60 m.m. was re a c h e d .  On 
th e  l a s t  d a y  o f  i l l n e s s  i t  was im p o ss ib le  to  a s c e r t a i n  th e  
b l o o d - p r e s s u r e  a s  t h e  p u l s e  had  d i s a p p e a r e d  a t  t h e  w r i s t .
The membrane began to  s e p a r a te  ( ^ f )  from  th e  f a u c e s  on May 
7 t h ,  and two days l a t e r  t h e  t h r o a t  was q u i t e  c l e a n .  The h e a r t  
c o n t in u e d  to  b e a t  r e g u l a r ly  u n t i l  the  d ay  b e f o r e  d e a t h .  Ho 
c a r d i a c  murmur was d e t e c t e d  th ro u g h o u t  t h e  i l l n e s s .  A f te r  t h e  
t e n t h  day of d i s e a s e ,  how ever, th e  he a r t - b e a t s  became f e e b l e ,  
th e  f i r s t  sound was s h o r te n e d  and t h e r e  was s l i g h t  a c c e n t u a t i o n  
o f  t h e  second  sound o v e r  b o th  t h e  pulm onic  and a o r t i c  a r e a s .  
I n t r a m u s c u la r  i n j e c t i o n s  of 5 minims of A d re n a l in  c h l o r i d e  
(1 in  1000) were g iven s i x  h o u r ly  th ro u g h o u t  t h e  i l l n e s s ,  b u t  
showed no a p p r e c i a b l e  e f f e c t  on th e  c i r c u l a t i o n .  V om iting  
s e t  in  on th e  t e n t h  day but d id  not become t ro u b le s o m e  u n t i l  
th e  t w e l f t h  day  when a l l  f l u i d s  by th e  mouth had to  be s to p p e d .
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T w en ty -fo u r  h o u rs  b e f o r e  d e a th  th e  p u l s e  had d i s a p p e a r e d  
a t  t h e  w r i s t  and t h e  e x t r e m i t i e s  w ere  co ld*  At t h i s  s t a g e  
1 / 7 5  g r .  o f  s t r y c h n in e  was i n j e c t e d  w ith  t h e  r e s u l t  t h a t  soon 
a f t e r w a r d s  t h e  r a d i a l  r e a p p e a re d  b u t was v e ry  r a p i d  and  of 
s m a l l  volum e. The h e a r t  b e a t s  became more f o r c i b l e  bu t  
m arked i r r e g u l a r i t y  had  s e t  in  a n d  b o th  sounds were a b ru p t  
and  s l a p p in g  in  c h a r a c t e r .  The p a t i e n t  d ie d  on t h e  f o u r t e e n t h  
day  o f  d i s e a s e .
N a m e . . i
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So f a r  a s  I  knov/ t h e r e  i s  no o t h e r  d i s e a s e  in  w hich  
t o l e r a n c e  to  su c h  a low b l o o d - p r e s s u r e  is  found  in  a s s o c i a t i o n  
w i th  a c l e a r  mind a n d  no d e f i n i t e  s e n s e  of s u f f e r i n g .  The 
d e g re e  to  which t h e  s u r f a c e  of t h e  body may be d e p r iv e d  of i t s  
b lo od  s u p p ly  i s  som etim es e x t r a o r d in a r y .  T here  a r e  c a se s  in  
which t h e  p a t i e n t  lo o k s  a s  i f  he were made o f  a l a b a s t e r .
I t  i s  o f t e n  v e ry  d i f f i c u l t  to  o b t a i n  b lood  from  t h e  f i n g e r  
p o i n t  o r  lo b e  o f  t h e  e a r  f o r  m ic ro sc o p ic  e x am in a t io n .  The 
t e m p e r a tu r e  o f  t h e  s u r f a c e  o f  t h e  body i s  lo w e re d ,  t h e  
e x t r e m i t i e s  o f t e n  becoming q u i t e  co ld  to  t h e  to u c h .  R e s p i r a ­
t i o n ,  in  t h e  a b s e n c e  o f  lu n g  c o m p l ic a t io n s ,  i s  l i t t l e  d i s ­
t u r b e d  u n t i l  d e a th  i s  a p p ro a c h in g  when i t  i s  l i k e l y  to  
i n c r e a s e  in  r a t e  and become s h a l lo w  a n d  s ig h in g .
The f o l lo w in g  c a se  f o r  t h e  p a r t i c u l a r s  of which I  am 
in d e b te d  to  Dr. B i e m a c k i  w i l l  s e rv e  to  show t h e  c o m p le te n e s s  
o f  s t a g n a t i o n  o f  t h e  lymph and b loo d  c i r c u l a t i o n  i n  t h e  
t i s s u e s :
When a n t i t o x i n  f i r s t  came in to  u s e  and i t  was 
t e s t e d  a t  v a r io u s  s t a g e s  of t h e  d i s e a s e  a t  P l a i s to w  
H o s p i t a l ,  a  c h i l d  in  th e  f o u r t e e n t h  day  of d i s e a s e  
r e c e iv e d  about 20. G.C. o f  a n to t o x i c  serum i n  t h e  
abdom inal w a l l .  H a rd ly  any o f  i t  was a b so rb e d ,  
and on d e a th  o c c u r r in g  tw e lv e  h o u rs  l a t e r ,  some of 
th e  serum  escaped  on p u n c tu r in g  th e  s i t e  o f  i n j e c t i o n  
w ith  a s c a l p e l .
B e fo re  p ro c e e d in g  to  d i s c u s s  t h e  p h y s i c a l  s ig n s  o f  h e a r t  
f a i l u r e  I  f e e l  I  must em phasise t h e  f a c t  t h a t  from  t h e  p o i n t  
o f  v ie w  o f  p r o g n o s is  and t r e a tm e n t  a c a r e f u l  n o te  of th e  
p a t i e n t ' s  g e n e ra l  c o n d i t io n  d u r in g  t h e  p r o g r e s s  of t h e  d i s e a s e  
i s  a s  im p o rtan t  a s  th e  r o u t in e  exam ina tion  of t h e  s t a t e  o f  th e  
h e a r t .  Prom th e  d e s c r i p t i o n  in  most f e v e r  t e x t - b o o k s  one  i s  
a p t  to  g e t  t h e  im p re ss io n  t h a t  a d a i l y  e x am in a t io n  f o r  s ig n s
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o f  c a r d i a c  d e g e n e r a t io n  i s  r e g a r d e d  as a l l - i m p o r t a n t  f o r  th e  
c l i n i c i a n .  But a l th o u g h  i t  i s  o f  g r e a t  im p o r ta n c e  t h a t  
t h e  h e a r t  sh o u ld  he c a r e f u l l y  w atched  d u r in g  t h e  c o u rse  o f  t h e  
i l l n e s s ,  t h e  m e d ic a l  a t t e n d a n t  can o f t e n  l e a r n  a g r e a t  d e a l  
from  t h e  p a t i e n t ' s  c o lo u r ,  p u l s e ,  b l o o d - p r e s s u r e  and u r i n e .
I t  no t i n f r e q u e n t l y  hap p en s  in  f a t a l  c a s e s  t h a t  no s ig n  o f  
c a r d i a c  d e g e n e r a t io n  can be d e t e c t e d  by a u s c u l t a t i o n  u n t i l  a  
day o r  two b e f o r e  d e a th ,  w h i le  t h e  p a t i e n t ' s  g e n e r a l  c o n d i t i o n  
w i l l  r e a d i l y  warn t h e  p h y s ic ia n  of t h e  g r a v i t y  o f  t h e  case* 
However, when th e  h e a r t  shows ev id e n ce  of f a i l i n g ,  
t h i s  a t  once Ibecomes th e  param ount f a c t o r  in  t h e  c a s e .  The 
f i r s t  sound g r a d u a l l y  becomes s h o r te n e d  u n t i l  a t  l a s t  i t  
r e s e m b le s  t h e  seco nd  sound, i f  a m i t r a l  murmur a p p e a rs  i t  i s  
a lw ays s y s t o l i c  an d  c o n d u c t io n  in to  th e  a x i l l a  i s  s l i g h t  or 
a b s e n t ,  i n  t h e  pulm onic  a r e a  t h e r e  may be marked a c c e n t u a t i o n  
o f  th e  second  sound and  r e d u p l i c a t i o n  i s  p r e s e n t  in  t h e  m a j o r i t y  
o f  c a s e s .  I f  a murmur is  d e t e c t e d  in  t h i s  a r e a  i t  i s  o f  t h e  
haem ic t y p e .  With t h e  o n se t  o f  d i l a t a t i o n  o f  t h e  l e f t  v e n t r i c l e  
t h e  apex  im p u lse  becomes more o r  l e s s  d i f f u s e  and i s  easy to  
a s c e r t a i n  in  marked c a s e s .  Some d i l a t a t i o n  o f  t h e  r i g h t  
v e n t r i c l e  may a l s o  be d e t e c t e d .  I r r e g u l a r i t y  o f  th e  h e a r t  may 
now s e t  i n  and i s  a lw ays o f  g rave  s i g n i f i c a n c e .  A o r t i c  murmurs 
h av e  n o t  o c c u r r e d  in  ny e x p e r ie n c e .  The o u t s t a n d in g  s ig n  of 
d e g e n e r a t io n  in  t h i s  a r e a  i s  a c c e n tu a t io n  o f  t h e  se co n d  souna . 
T h is  a c c e n tu a t io n  i s  f a r  more s i g n i f i c a n t  t h a n  t h a t  in  t h e  
pu lm on ic  a r e a .
A o r t i c  a c c e n tu a t io n  a s  a s ign  o f  d e g e n e r a t io n  was f i r s t  
d i s c o v e r e d  by Dr. D.B.Dees ^^en s tu d y in g  th e  c a u se  o f  sudden
d e a t h  a f t e r  D i p h t h e r i a ,  ^Typhoid) and I n f lu e n z a  in  c e r t a i n  c a s e s .  
The d i s c o v e r e r  pu t  fo rw a rd  t h e  c u r io u s  view  t h a t  a s  th e  s u p e r ­
f i c i a l  v e s s e l s  were r e l a x e d ,  t h e r e  must he c o n s t r i c t i o n  in  
t h e  s p la n c h n ic  a r e a  c a u s in g  in c r e a s e d  p r e s s u r e  in  t h e  a o r t a .
T h is  s u g g e s t io n  was im m ed ia te ly  c r i t i c i s e d  and p ro ved  to he 
wrong. In  th e  f i r s t  p l a c e ,  t h e  s u r f a c e  o f  t h e  body i n  c a se s  
o f  a o r t i c  a c c e n t u a t i o n  d u r in g  th e  a c u t e  s t a g e  o f  D i p h t h e r i a  
h a s  a d im in is h e d  b lood  su p p ly  -  a c o n d i t i o n  o n ly  c o m p a tib le  
w ith  s p la n c h n ic  r e l a x a t i o n .  Also i t  i s  im p o s s ib le  t h a t  t h e  
s u p e r f i c i a l  b l o o d - p r e s s u r e  shou ld  be low and t h e  i n t e r n a l  
b l o o d - p r e s s u r e  h i ^ .  I n e v i t a b l y ,  in  a s y s ta n  of tu b e s  s u p p l i e d  
in  common by a main tru n ic ,  t h e  p r e s s u r e  must e q u a l i s e  i t s e l f .
The a c c e p te d  e x p la n a t io n  o f  a o r t i c  a c c e n t u a t i o n  i s  t h a t  
t h e  m e c h a n ic a l  c o n d i t i o n s  under which t h e  a o r t i c  v a lv e  c lo s e s  
a r e  a l t e r e d .  N orm ally , on t h e  s y s t o l e  o f  t h e  l e f t  v e n t r i c l e  
t h e r e  i s  a moment when i t  rem ains c o n t r a c t e d ,  s u p p o r t i n g  th e  
b lo o d  in  t h e  a o r t a  i n  a r e l a t i v e  s t a t e  of q u ie s c e n c e .  At 
t h i s  t im e  a s w i r l  o f  b lo o d  o c c u rs  a t  th e  b e g in n in g  of t h e  a o r t a  
and c a u se s  th e  v a lv e  cu sp s  to  f l o a t  t o g e t h e r .  When t h e  v a lv e  
i s  c lo s e d  th e  v e n t r i c l e  b e g in s  to  r e l a x  and what i s  h e a rd  a s  th e  
second  sound i s  th e  sudden t e n s io n i n g  of t h e  c u sp s  -  a sound 
com parab le  w i th  t h a t  p roduced  when a pap e r  bag , b e in g  blown 
i n t o ,  su d d e n ly  re a c h e s  i t s  maximum i n f l a t i o n .
In  a c u te  d e g e n e ra t io n  of th e  h e a r t ,  th e  s y s t o l e  as shown 
by th e  f i r s t  sound i s  s h o r te n e d .  T h is  s h o r t e n in g  no doub t 
e x t e n d ^ t h e  p a u se  a t  t h e  end. Also d i a s t o l e  i s  more r a p i d .
Given th e s e  c o n d i t io n s  i t  i s  not n e c e s s a r y  t o  h a v e  in c r e a s e d  
p r e s s u r e  i n  t h e  a o r t a  i n  o rd e r  to  p ro duce  an u n d u ly  sudden a n d  
f o r c i b l e  c lo s u r e  and t e n s io n  of t h e  c u sp s .  The e x p la n a t i o n .
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i n  f a c t ,  i s  foun d  in  t h e  d i f f e r e n c e  be tw een  t h e  p r e s s u r e  in  
th e  a o r t a  and in  t h e  v e n t r i c l e  a t  a g iv e n  p o i n t  i n  t h e  c a r d i a c  
c y c le .  The v a l u e  of a o r t i c  a c c e n t u a t i o n  i s  g r e a t l y  enhanced 
by  t h e  f a c t  t h a t  i t  i s  f r e q u e n t l y  p r e s e n t  a s  a  s ig n  o f  
d e g e n e r a t io n  # i e n  d i l a t a t i o n  h a s  no t o c c u r r e d  or h a s  d i s ­
a p p e a re d .
: r
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P R O G N O S I S .
In  f a u c i a l  D i p h th e r i a  t h e r e  a r e  two o u t s t a n d in g  f a c t o r s  
w hich  e n a b le  t h e  p h y s i c i a n  to  form a p r o g n o s i s  w i th  u n u s u a l  
c e r t a i n t y .  These  f a c t o r s  a r e :
a .  The amount o f  membrane p r e s e n t .
b . The day o f  d i s e a s e  on w hich  a n t i t o x i n  t r e a tm e n t  i s  begun
W ith r e g a r d  to  t h e  amount o f  membrane th e  c a se s  can  b e  
d iv id e d  ro u g h ly  i n to  f o u r  c l a s s e s  -  due a l lo w a n ce ,  how ever, 
b e in g  made f o r  age  s u s c e p t i b i l i t y  s i n c e  t h e  younger a c h i l d ,
t h e  g r e a t e r  i s  t h e  d e g re e  o f  i n t o x i c a t i o n .
1. In  many m ild  c a se s  t h e  t o n s i l s  a r e  on ly  p a r t i a l l y  
c o v e re d  w ith  membrane. With a p p r o p r i a t e  t r e a tm e n t  t h e s e  
a r e  l i k e l y  t o  r e c o v e r  and u s u a l l y  e sca p e  p a r a l y s i s .  Also 
a lb u m in u r ia  i s  r a r e .
2. In  t h i s  c l a s s  a r e  c a se s  in  w hich  b o th  t o n s i l s  a r e  
c o m p le te ly  c o v e red  w ith  membrane. A d e f i n i t e  f a l l  in  b lo o d -  
p r e s s u r e ,  occurs^ o f t e n  w i th  a lb u m in u r ia .  Some d e g e n e r a t io n  
o f  t h e  h e a r t  may d e v e lo p ,  and s l i g h t  p a r a l y s i s  som etim es 
e n su e s .  D eath  i s  u n u su a l .
3 .  These a r e  c a s e s  in which th e  membrane in v a d e s  a 
p o r t i o n  o f  t h e  s o f t  p a l a t e .  They a re  alw ays s e v e r e  and d e a th  
a f t e r  t h e  seq uence  o f  symptoms a l r e a d y  t r a c e d  i s  common.
4. F i n a l l y  t h e r e  a r e  c a s e s  in  which t h e  s o f t  p a l a t e  is  
l a r g e l y  a f f e c t e d  and even t h e  h a rd  p a l a t e  may be in v o lv e d .
The m o r t a l i t y  in  such  c a se s  i s  h ig h ;  i f  t h e y  s u r v i v e  t h e  slow  
f a i l u r e  of t h e  c i r c u l a t i o n  p e c u l i a r  to  t h e  d i s e a s e ,  th e  ch an c e
i s  l a r g e  t h a t  t h e y  w i l l  have s e v e r e  and p o s s ib l y  f a t a l  p a r a l y s i s .
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I t  m ust be added  t h a t  in v o lv a n e n t  o f  t h e  p h a ry n x  and t h e  n o se , 
a c c o rd in g  to  th e  d e g re e ,  p r o p o r t i o n a t e l y  i n c r e a s e ^ t h e  g r a v i t y  
o f  a f a u c i a l  c a se .
The d a y  of d i s e a s e  on which a n t i t o x i n  i s  i n j e c t e d  i s  o f  th e  
g r e a t e s t  im p o r ta n c e  in  p r o g n o s i s .  The e a r l i e r  t h i s  t r e a tm e n t  
i s  s t a r t e d  t h e  b e t t e r  a r e  t h e  r e s u l t s  o b ta in e d .  I t  i s  v e ry  
r a r e  f o r  a p a t i e n t  r e c e i v i n g  an a d e q u a te  d ose  o f  serum  on t h e  
f i r s t  day to  succumb b u t  w i th  each  su c ce ed in g  d ay  th e  d e a t h - r a t e  
r i s e s ,  and f o r  c a s e s  i n j e c t e d  f o r  t h e  f i r s t  t im e  a f t e r  a  week 
has  e la p s e d ,  i t  no t  i n f r e q u e n t l y  i s  above  20 p e r  c e n t .
The s e v e re  t o x i c  and s e p t i c  c a s e s  a r e  m ost l i a b l e  to  
f a i l u r e  o f  t h e  c i r c u l a t i o n ,  which u s u a l l y  s e t s  in  a f t e r  th e  
t h r o a t  sym ptons have c l e a r e d  up. H aem orrhag ic  c a s e s  showing 
th e  s m a l l  t y p i c a l  h a em o rrh ag ic  s p o ts  u n d e r  t h e  s k in  and b r u i s i n g  
a t  t h e  s i t e  o f  i n j e c t i o n  a r e  a lm o s t  i n v a r i a b l y  f a t a l .
L a te  v o m it in g  h a s  t h e  g r a v e s t  s i g n i f i c a n c e .  Once i t  h a s  
become e s t a b l i s h e d  i t  shows a d e f i n i t e  ten d e n cy  to  p e r s i s t  
u n t i l  d e a th ,  and  i s  i t s e l f  a f a c t o r  in  t h e  f a i l u r e  o f  t h e  
c i r c u l a t i o n .  I t  som etim es p e r s i s t s  even v/hen a d m i n i s t r a t i o n  
o f  fo o d  and  v /a te r  by  th e  mouth i s  s to p p e d ,  t h e  p a t i e n t  e j e c t i n g  
sm a ll  q u a n t i t i e s  o f  mucus, which o c c a s i o n a l l y  c o n ta in s  a l t e r e d  
b lo o d .
The p ro g n o s i s  in  p a r a l y s i s  i s  good as long  a s  t h e  
r e s p i r a t o r y  m u sc le s  a r e  n o t  invoJLvedo
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S P E C I F I C  T R E A T M E N T
A s tu d y  o f  t h e  e f f e c t  of a n t i t o x i n  e l i c i t s  f a c t s  n ^ ic h  
do n o t  seem, t o  a c c o rd  w i t h  t h e  f i x a t i o n  of t o x i n  a s  r e q u i r e d  by 
E r l i c h ' s  s i d e  c h a in  th e o r y ^  C l i n i c a l l y ,  in  e a r l y  bu t t o x i c  
c a s e s ,  t h e  sphygwometer o f te n  shows a r a p i d  r i s e  in  b lo o d -  
p r e s s u r e  a f t e r  a n t i t o x i n  h a s  b e en  i n j e c t e d .  Assuming t h a t  th e  
t o x i n  d o es  n o t  a c t  w i th o u t  becoming f i x e d  in  t h e  l i v i n g  t i s s u e s ,  
i t  i s  d i f f i c u l t  t o  u n d e rs ta n d  how tlie  a n t i t o x i n  n e u t r a l i s e s  i t .
The a s s e r t i o n  t h a t  t h e  a n t i t o x i n  can  w ith d raw  t h e  t o x i n  from  
t h e  t i s s u e s  owing t o  i t s  mass and g r e a t e r  a f f i n i t y  i s  no more 
th a n  an h y p o th e s i s .
N e v e r t h e l e s s ,  t h e  p a t h o l o g i c a l  and c l i n i c a l  f a c t s  s t r o n g l y  
s u g g e s t  t h a t  th e  t o x i n  does e v e n t u a l l y  become f i x e d  in  t h e  
t i s s u e s  w i th  l a t e r  r e s u l t s  # i i c h  may e x te n d  to  many w eëcs. I t  
i s  in  k e e p in g  w i th  t h i s  a p p a ren t  p r o c e s s  t h a t ,  a f t e r  a  few d a y s ,  
th e  u t i l i t y  o f a n t i t o x i n  i s  v e ry  d o u b t f u l .  As r e g a r d s  t h e  m a s s iv e  
a c t i o n  o f  a n t i t o x i n  i n  r e l e a s i n g  t o x i n  from  t h e  t i s s u e s ,  a g a in  
i t  i s  s i g n i f i c a n t  t h a t  t h e  h e r o i c  do ses  of serum in  vogue a 
few y e a r s  ago a re  no lo n g e r  used . In  t h i s  c o u n t r y  t h e r e  i s  a 
te n d e n c y  to  l i m i t  th e  maximum d ose  to  e ig h t  th o u s a n d  u n i t s ,  
r e p e a t e d  a t  i n t e r v a l s  of e i g h t  o r  tw e lv e  h o u r s , tw ic e  o r  t h r i c e ,  
a c c o rd in g  to  th e  p r o g r e s s  o f  t h e  l o c a l  l e s i o n .  On t h e  o t h e r  
han d , no t  to  o b t a in  a m a ss iv e  a c t i o n  on f i x e d  to x in  b u t  on 
th e  g e n e r a l  p r i n c i p l e  o f  n e u t r a l i s i n g  i t ,  i t  i s  becoming t h e  
p r a c t i c e  ab ro a d  to  g i v e  a t  th e  e a r l i e s t  p o s s ib l e  moment a s i n g l e  | 
maximum d ose  \ ih ich  may exbeed tw e n ty  th ousan d  units®
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A N A P H Y L A X I S
D uring  th e  l a s t  tv/o or t h r e e  y e a r s  t h e  a t t e n t i o n  o f  
c l i n i c i a n s  h a s  been d i r e c t e d  to  a n a p h y la x is  a s  a d anger in  
serum t r e a tm e n t  o f  a l l  k in d s  and p a r t i c u l a r l y  in  D i p h t h e r i a  
s in c e  i t  i s  so r e g u l a r l y  t r e a t e d #  I t  i s  g e n e r a l l y  s t a t e d ,  and 
was l a i d  down by Dr. G oodall a t  t h e  Royal S o c i e ty  o f M e d ic in e ,  
t h a t  a n a p h y la x i s  i s  a g g ra v a te d  serum s i c k n e s s  p e r  The
serum  r a s h  a p p e a rs  e a r l i e r  and  i s  o f t e n  u n d u ly  i n t e n s e ,  i ih i l e  
o t h e r  p h a se s  o f  t h e  serum s i c k n e s s  a r e  a l s o  v e ry  marked and  
may be accom panied  by ex trem e  c a r d i a c  d e p re s s io n .  C e r t a in  
e f f e c t s  p ro d u ced  by serum xihen i n j e c t e d  i n t r a v e n o u s ly ,  how ever, 
a s  d e s c r i b e d  l a t e r ,  s t r o n g l y  s u g g e s t  t h a t  t h e  d i s t u r b a n c e  i s  
due p a r t l y  t o  serum s i c k n e s s  p ro p e r ,  w hich , in  n o n -a n a p h y la c t  i c  
c a s e s  o r d i n a r i l y  d e v e lo p s  a f t e r  s e v e r a l  d a y s ' i n c u b â t io n ,  and 
p a r t l y  to  t h e  a c c e n t u a t i o n  of th e  d i r e c t  t o x i c  e f f e c t  o f  
h o r s e  serum  which i s  a lw ays immédiat e l
I t  has  seemed to  me i n  s e v e re  c a s e s  of a n a p h y la x i s  t h a t  
b o th  t h e s e  forms o f  d i s t u r b a n c e  a re  t r a c e a b l e .  In d e e d  
t h i s  i s  t r u e  o f  Dr. G o o d a ll* s  d e s c r i p t i o n  o f  a n a p h y l a c t i c  
phenomena. At one t im e  a l l  t h e  c a s e s  of S c a r l e t  F e v e r  go ing  t o  
th e  P l a i s t o w  H o s p i t a l  C o n v a le sc en t  Home r e c e iv e d  a  p r o p h y l a c t i c  
dose  of a n t i d i p h t h e r i t i c  serum and some of t h e s e  a f t e r w a r d s  
c o n t r a c t e d  D i p h th e r i a  f o r  which a f u r t h e r  d o se  was g iven*  I  
h a v e ,  t h e r e f o r e ,  had an o p p o r tu n i ty  o f s tu d y in g  th e  in c id e n c e  
and s e v e r i t y  of a n a p h y la x i s .  My o p in io n  so form ed i s  t h a t  
t h e  a n a p h y la c t i c  s t a t e  i s  by no means c o n s t a n t l y  p r e s e n t  
a t  any  r a t e  in  a c l i n i c a l  s e n s e ,  and t h a t  i t s  d an g er  h a s
34
been  e x a g g e ra te d .  The l a t t e r  p o in t  i s  im p o r ta n t ,  a s  f e a r  o f  
s e r io u s  d i s t u r b a n c e  may p re v e n t  c l i n i c i a n s  f ro m  a d m i n i s t e r i n g  
serum when i t  i s  u r g e n t l y  r e q u i r e d .  I  do n o t  su g g e s t  t h a t  
serum sh o u ld  be g iv e n  i n t r a v e n o u s ly  where t h e r e  i s  a  p o s s i b i l i t y  
o f  a n a p h y la x i s ,  b u t  T would n o t  h e s i t a t e  to  i n j e c t  i t  su b -  
c u ta n e o u s ly  in  any c a se  where a n t i t o x i n  was o r d i n a r i l y  i n d i ­
cated»  I f  t h e r e  i s  any re a so n  to  f e a r  t h e  e f f e c t  o f serum  
t r e a tm e n t  i t  i s  a lw ays p o s s ib l e  t o  o b t a i n  a  h i g h l y  c o n c e n t r a t e d  
p r e p a r a t i o n  so t h a t  t h e  d o se  o f  h o r s e  serum i s  g r e a t l y  reduced*
- ' M  •
i t  ‘
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INJECTION OF ANTITOXIN.
As t o  t h e  m ethods o f  a d m i n i s t e r i n g  a n t i t o x i n ,  no b e n e f i c i a l  
r e s u l t  h a s  b e e n  o b se rv e d  a t  P l a i s to w  H o s p i t a l  from  g iv in g  i t  by 
t h e  mouth and rec tu m . T h ree  o th e r  m ethods r e q u i r e  n o t i c e ,  
nam ely:
1. In t r a v e n o u s  i n j e c t i o n .
2. . I n t r a m u s c u la r  i n j e c t i o n .
3. Subcu taneous i n j e c t i o n .
In  t h i s  c o u n try  t h e  in t r a v e n o u s  r o u t e  was f i r s t  a d v o c a te d  
by  Dr. D.L. C a irn s  who p u b l i s h e d  a  f a v o u r a b l e  r e p o r t  o f  t h i s  
m ethod i n  1902. F o l lo w in g  him, B i e m a c k i  and  Muir p u b l i s h e d  
an a cc o u n t  o f  f o r t y - f i v e  c a se s  so t r e a t e d ,  i n  tv/o s e r i e s .  T h e i r  
c o n c lu s io n s  w ere  v e ry  c o n s e r v a t iv e ,  b u t  on th e  whole s u g g e s te d  
t h a t  t h e  m ethod had  some v a lu e  a s  a g a i n s t  o t h e r  modes o f  
a d m i n i s t r a t i o n .  Abroad t h e  t r e a tm e n t  of a s m a l l  number of 
c a s e s  was r e p o r t e d  by Gagoni, Zamboni and Mongour. Meanwhile 
G r u v e i l h i e r ,  t e s t i n g  th e  e f f e c t  of a n t i t o x i c  serum by th e  
i n j e c t i o n  o f  t o x i n  in to  g u in e a - p ig s ,  found t h a t  s i x  h o u rs  
were g a in e d  by  th e  in t r a v e n o u s  as  a g a i n s t  t h e  su b cu tan eo u s  
m ethod. The fo rm er  method was s t i l l  b e n e f i c i a l  two h o u rs  
a f t e r  th e  l a t t e r  had  c eased  t o  be so. He a l s o  a s s e r t e d  t h a t  
t h e  venous r o u t e  was t h e  b e s t  f o r  a n t i t o x i n  and t h a t  i t  a s s u r e d  
a maximum e f f e c t .  B is so n ,  w orking a t  P la i s to w  H o s p i t a l ,  has  
p u b l i s h e d  th e  l a r g e s t  number of c a s e s ,  namely two h u n d red .
A s t r i k i n g  f a c t  b r o u ^ t  p u t  by him  i s  t h e  m arked a v e ra g e  
d i f f e r e n c e  e x i s t i n g  in  th e  d i r e c t  t o x i c  e f f e c t  o f  com m ercial
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a n t i - d i p h t h e r i t i c  serum s -  an  e f f e c t  no dou b t due to  t h e  amount 
o f  c a r e  talc en in  t h e  o b t a i n i n g  and b r e e d in g  o f  h o r s e s  whose 
b lo o d  serum  h a s  a low t o x i c i t y .  B isso n  m a in ly  worked w ith  two 
se ru m s, one showing a maximum and t h e  o t h e r  a minimum t o x i c i t y .
The c h i e f  t o x i c  symptoms were a r a p id  r i s e  i n  t e m p e r a tu r e  o f t e n  
accom panied  by r i g o r s ,  s t u p o r ,  and m arked c i r c u l a t o r y  d e p r e s s io n  
l a s t i n g  some h o u r s .  No p a t i e n t  d ie d  from  t h i s  d i s t u r b a n c e ,  
a l th o u g h  in  some i n s t a n c e s  i t  was s e v e re .  The d e a th  r a t e  in  
B i s s o n ’ s c a s e s  i s  1 6 .5  p e r  c e n t ,  b u t  as th e y  w ere  m a in ly  
s e l e c t e d  f o r  t h e i r  s e v e r i t y  o u t  o f  660 c a s e s ,  t h i s  outcome was 
n o t  r e g a r d e d  a s  u n fa v o u r a b le  to  t h e  m ethod. The d o se  v a r i e d  
a c c o rd in g  to  th e  s e v e r i t y  of t h e  c a s e  from  10 ,00 0  to  30 ,0 0 0  u n i t s .  
T h is  was som etim es r e p e a t e d ,  o r a seco nd  d ose  g iv en  su b c u ta n e o u s ly .
The i n t r a v e n o u s  method is  not much u s e d  a t  t h e  p r e s e n t  t im e . 
One g r e a t  d i s a d v a n ta g e  to  i t s  r o u t in e  employment i s  t h e  d i f f i ­
c u l t y  o f t e n  met w i th  in  p ic k in g  out th e  v e in s ,  e s p e c i a l l y  in  
young c h i l d r e n .
The in t r a m u s c u l a r  i n j e c t i o n  o f  a n t i t o x i n  h a s  o n ly  r e c e n t l y  
come to  t h e  f r o n t  and v e r y  l i t t l e  in fo rm a t io n  a s  to  i t s  v a lu e  i s  
o b t a i n a b l e .  I  have  been  u s in g  t h i s  method l a t e l y  a t  P l a i s to w  
H o s p i t a l  and t h e  r e s u l t s  so f a r  h a v e  b een  s a t i s f a c t o r y .  The 
s i t e  chosen  f o r  t h e  i n j e c t i o n  i s  th e  o u te r  r e g i o n  o f  th e  t h ig h .  
T here  i s  no d a n g e r  of i n j u r i n g  any  im p o rtan t  s t r u c t u r e s  i n  t h i s  
a r e a ,  and a dose o f  8 ,00 0  u n i t s  c a n  be i n j e c t e d  q u i t e  e a s i l y .
The p a in  on i n j e c t i o n  does no t a p p e a r  to be so a c u te  a s  i n  
some o th e r  p a r t s  of t h e  body. The a d v a n ta g e s  of t h i s  ra ^ h o d  
a r e  t h a t  t h e  o p e r a t io n  i s  e a s i l y  p e rfo rm ed  and a more r a p i d  
e f f e c t  o f  t h e  a n t i t o x i n  i s  o b ta in e d .  I t  i s  a l s o  c o m p a ra t iv e ly
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p a i n l e s s ,  and  l o c a l  r e a c t i o n  a p p e a rs  t o  be l e s s  f f e q u e n t  th a n  
w i th  t h e  su b cu tan eo u s  m ethod.
Subcu taneous i n j e c t i o n  i s  s t i l l  m ost w id e ly  u se d  in  f e v e r  
h o s p i t a l s  and g e n e r a l  p r a c t i c e  i n  t h i s  c o u n try .  The s i t e  c h o sen  
i s  t h e  abdom inal w a l l ,  i n  th e  lo o s e  a r e o l a r  t i s s u e .  I t s  
a d v a n ta g e s  a r e ;
1 . A l a r g e  q u a n t i t y  o f  serum can  be e a s i l y  g iv e n .
2 . Owing to  t h e  l o o s e n e s s  of t h e  t i s s u e s ,  t h e  p a in  I s  
r e l a t i v e l y  s l i g h t  and o n ly  t r a n s i e n t .
3. Where a  l o c a l  r e a c t i o n  o c c u rs  w ith  t e n d e r n e s s  and 
p a i n ,  owing to  t h e  p o s i t i o n  of t h e  body t h e r e  i s  no 
p r e s s u r e  on th e  p a r t .
4 .  In  t h e  r a r e  e v en t  of an a b s c e s s  fo rm in g , i t s  . p o s i t i o n  - 
. d o e s  n o t  in c o n v e n ie n c e  t h e  p a t i e n t  a s  he l i e s  in  bed%
Now and th e n  when l a r g e  do ses  o f  a n t i t o x i n  a r e  given* 
even s u b c u ta n e o u s ly ,  t h e  im m ed ia te  t o x i c  e f f e c t s  
a l r e a d y  d e s c r ib e d  a r e  o b se rv ed  i n  a  m o d i f ie d  form*
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CLINICAL TREATIOTT.
The d i e t i n g  o f  D i p h t h e r i a  p a t i e n t s  from  t h e  s t a n d p o in t  
o f  w a s t in g  i s  n o t  so im p o r ta n t  a s  in  o t h e r  f e v e r s  ru n n in g  a 
p ro lo n g e d  c o u rs e .  I t  i s ,  how ever, a w e ig h ty  i s s u e  a s  r e g a r d s  
t h e  g i v i n g  o f  f l u i d s  s in c e  a d e f i c i e n c y  o f  w a te r  t e n d s  to  
p ro d u c e  a f a l l  i n  b lo o d - p r e s s u r e .  T h is  i s  shov/n by t h e  r e v e r s e  
f a c t  t h a t  m m arked r i s e  in  b l o o d - p r e s s u r e  i s  o b se rv e d  in  
v a r io u s  f e v e r s  when a s a l i n e  i n f u s i o n  i s  g iv e n .  The a d m in is ­
t r a t i o n  o f  w a te r  i s  a l s o  e x tre m e ly  im p o r ta n t  in  r e l a t i o n  t o  
th e  o u tp u t  o f  u r i n e ,  even a p a r t  from  t h e  l e v e l  o f  t h e  b lo o d -  
p r e s s u r e .  The aqueous c o n s t i t u e n t  o f  t h e  u r i n e  m ust be 
s u p p l i e d  or r e n a l  e x c r e t i o n  i s  hampered.
P a t i e n t s  f r e q u e n t l y  vom it in  th e  i n i t i a l  s t a g e  o f  th e  
d i s e a s e .  T h is  d i s t u r b a n c e  i s  n o t  d a n g ero u s  as i t  p a s s e s  o f f  
when s o l i d  fo o d  i s  r e p l a c e d  by a l i q u i d  d i e t .  The o u t lo o k  in  
r e g a r d  to  l a t e  v o m it in g ,  how ever, i s  v e ry  d i f f e r e n t .  I t s  
b e a r in g  on p r o g n o s i s  h a s  a l r e a d y  been m en tioned . In  p r a c t i c e  
t h e  p h y s i c i a n  h a s  to keep  in  mind th e  r e a d i n e s s  w i th  which 
su ch  v o m it in g  i s  d e te rm in e d  by fo o d  and d ru g s .  As t h e  b lo o d -  
p r e s s u r e  s i n k s  below  80 m.m. s p e c i a l  a t t e n t i o n  must be g iv e n  
to  d i e t .  I f  v o m it in g  o c c u r s ,  th e  p a t i e n t  sh o u ld  a t  once  be 
p u t  on some such p r e p a r a t i o n  as p e p to n i s e d  m ilk  o r  p e p to h i s e d  
ahey. At t h i s  s t a g e  and even b e fo re  v o m it in g  h a s  o c c u r r e d  
a l l  d rugs  sh o u ld  be su sp en d e d , in c lu d in g  a p e r i e n t s ,  t h e  bow els 
b e in g  r e l i e v e d  by enem ata. These p r e c a u t io n s  a r e  n e c e s s a r y  
b e c a u se  w h ile  " l a t e  v o m it in g "  i s  e a s i l y  induced  by t h e  a g e n t s
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m e n tio n e d  i t  i s  t h e r e a f t e r  l i k e l y  to  p e r s i s t  i n  s p i t e  of a l l  
t r e a tm e n t  u n t i l  d e a th  o c c u r s .  Even # i e n  e v e ry  c a r e  i s  t a k e n  
i t  i s  c e r t a i n  t o  su p e rv en e  in  a l a r g e  p r o p o r t io n  o f  t h e  s e v e r e  
c a s e s ,  and i t s  e f f e c t i v e  t r e a tm e n t  i s  a t  p r e s e n t  one o f  t h e  
c h i e f  q u e s t io n s  i n  f e v e r  p r a c t i c e .  Many l i v e s  would he sa v e d  
i f  v o m it in g  co u ld  he s to p p e d  w ith  any c e r t a i n t y .  T h is  i s  shown 
hy t h e  r e c o v e ry  o f  some c a s e s  I'^hich seem to  respond t o  t r e a tm e n t .  
At P l a i s t o w  H o s p i t a l ,  oxygen i s  g iv en  f o r  t e n  m in u te s  ev e ry  
h o u r  when v o m it in g  o c c u r s .  The l a t t e r  i s  l i k e l y  to  he l e s s e n e d  
and now and a g a in  i s  s to p p e d .
S e v e ra l  c l i n i c i a n s  have  in d e p e n d e n t ly  c a l l e d  a t t e n t i o n  to
t h e  v a lu e  o f  a t r o p i n e  in  s e v e r e  D i p h t h e r i a .  The d ru g ,  how ever,
h a s  n o t  b e en  u se d  e x t e n s i v e l y  enough to  e s t a b l i s h  i t s  u s e f u l -
1
n e s s .  At P l a i s t o w  H o s p i t a l  s u lp h a te  o f  hy o scy am in p ,gr.
6“ h o u r l y ,  was t r i e d ,  b u t  t h e  r e s u l t s  w ere  d i s a p p o in t i n g .
S in c e  a t t e n t i o n  has  been c a l l e d  to  t h e  changes i n  t h e  
s u p r a r e n a l  g la n d s  i n  D i p h t h e r i a ,  a d r e n a l i n  has  been employed 
n o t  m e re ly  f o r  t h e  v o m it in g  but e a r l y  in  th e  d i s e a s e .  One 
o b j e c t  h a s  b e e n  t o  c o u n te r a c t  t h e  v a so -m o to r  r e l a x a t i o n .  I t  
may be  s a i d ,  how ever, t h a t  a g r e a t  d e a l  has s t i l l  t o  b e  
l e a r n e d  r e g a r d i n g  th e  p h y s i o l o g i c a l  a c t i o n  o f  a d r e n a l i n .
Dr. A lla n  Watson h a s  r e p o r t e d  t h a t  from  e x p e r im e n ts  on t h r e e  
h e a l t h y  m ale  s u b j e c t s , h e  found t h a t  t h e  e f f e c t  o f  a d r e n a l i n  
was to  d e c r e a s e  t h e  d i a s t o l i c  b lo o d - p r e s s u r e  more t h a n  i t  
r a i s e d  th e  s y s t o l i c .  He s u g g e s ts  t h a t  one o f  t h e  p h y s i o l o g ic a l  
a c t i o n s  of a d r e n a l i n  in  man m ight be to d i l a t e  th e  a o r t i c  
o r i f i c e  and p ro d u c e  a tem p o ra ry  r e g u r g i t a t i o n .
Assuming, a s  i s  now g e n e r a l l y  h e ld ,  t h a t  t h e  b l o o d - p r e s s u r e  
r e p r e s e n t s  a b a la n c e  be tw een  the  s u p r a r e n a l , th y r o id ,  and
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p i t u i t a r y  s e c r e t i o n s ,  i t  may v /e l l  be  t h a t  t h e  m a in te n a n c e  o f  
h i g h e r  b lo o d - p r e s s u r e  u n der  v a r io u s  c o n d i t i o n s  w i l l  p r e s  s i t  
d i f f i c u l t i e s  a t  p r e s e n t  u n fo r e s e e n .  On t h e  o t h e r  hand^ Dr. J .D .  
R o l l e s t o n  s t a t e s  t h a t  from  t h e  use  o f  a d r e n a l i n  i n  D i p h t h e r i a  
b e n e f i t  may a cc ru e  v&iich cannot be m easu red  by a  r i s e  in  
b l o o d - p r e s s u r e .  A d re n a l in  h as  been p r e s c r i b e d  in  a c o n s i d e r ­
a b l e  number o f c a s e s  a t  P l a i s t o w  H o s p i t a l  and I  am u n a b le  to  
s a y  t h a t  t h e  r e s u l t s  a r e  d e c id e d ly  f a v o u r a b le .  In  t h e  f a t a l  
c a s e s  i t  d id  n o t  a p p e a r  to have  any e f f e c t  on t h e  b l o o d - p r e s s u r e  
w h i le  i n  t h o s e  t h a t  r e c o v e r e d  i t  was d i f f i c u l t  to  ju d g e  how 
much b e n e f i t  was d e r iv e d  from  th e  a d r e n a l i n .  The d ru g  was 
g iv e n  i n t r a m u s c u l a r l y ,  t h e  dose  b e in g  5 minims 6 h o u r ly  o f  
t h e  1 i n  1 ,0 0 0  s o l u t i o n  o f  a d r e n a l i n  c h lo r i d e .  No t o x i c  
e f f e c t s  were d e t e c t e d  even in  c a s e s  # i e r e  t h i s  t r e a tm e n t  
was c o n t in u e d  f o r  a week.
The fo l lo w in g  two c a s e s ,  w i th  c h a r t s ,  a r e  q u o ted  a s  
a v e ra g e  examples of t h e  c a s e s  t r e a t e d .  One of t h e s e  d i e d  on 
th e  f i f t e e n t h  day o f  d i s e a s e ;  t h e  o th e r  r e c o v e re d .
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G A S S 1.
M a rg a re t  S p e c k e r n e l l ,  3 y e a r s  o ld ,  was a d m i t te d  to  
h o s p i t a l  on F e b ru a ry  7 t h  1914, s u f f e r i n g  f ro m  D ip h t h e r i a .  The 
i l l n e s s  began w i th  an  a t t a c k  of v o m itin g  on F e b r u a r y  3 rd ,  
s l i g h t  s o r e  t h r o a t  was a l s o  com pla ined  o f ,  b u t  t h e  t r u e  
n a t u r e  o f  t h e  c o m p la in t  was n o t  d ia g n o se d  u n t i l . f o u r  d ays  
l a t e r .
On a d m iss io n ,  b o th  t o n s i l s  were c o v e re d  w ith  membrane, and  
th e  g la n d s  on eac h  s i d e  of t h e  neck w ere sw e l l  a i .  There was 
p r o f u s e  d i s c h a rg e  from  t h e  n o s t r i l s .  The te m p e r a tu re  was 100° 
p u l s e  132, and r e s p i r a t i o n s  28.
W ith in  t h e  f i r s t  two days o f  a d m iss io n  28 ,0 0 0  u n i t s  o f  
a n t i t o x i n  were i n j e c t e d .  On F e b r u a r y  9 th  t h e  te m p e ra tu re  
d ropped  do’<m to  no rm al,  t h e  p u l s e  became s lo w e r ,  b u t  was v e ry  
c o m p r e s s ib le ;  no c a r d i a c  murmur o r  i r r e g u l a r i t y  was d e t e c t e d .  
The n a s a l  d i s c h a r g e  h ad  now c l e a r e d  up , and  th e  membrane was 
b e g in n in g  to  s e p a r a t e  th e  t o n s i l s .  By F e b ru a ry  1 1 th  t h e  
t h r o a t  was q u i t e  c l e a n .  The p a t i e n t  h ad  vom ited  t w i c e  on th e  
day  o f  a d m is s io n  and f o u r  t im e s  on t h e  f o l lo w in g  d a y ,  b u t  
d u r in g  t h e  n e x t  two days she  was a b le  t o  t a k e  and  r e t a i n  a  f a i r  
q u a n t i t y  o f  f l u i d s .  V om iting , however, s e t  in  a g a i n  on Feb. 
1 1 th  and  g r a d u a l l y  became w orse , p ^ e r s i s t in g  u n t i l  t h e  end even 
a l th o u g h  a l l  food  b y  th e  mouth had  been s to p p e d  t h r e e  d a y s  
b e f o r e  d e a th .  The p u l s e  was s low  a n d  ve ry  c o m p re s s ib le ,  
b u t  on th e  l a s t  day i t  became r a p i d  and v e ry  i r r e g u l a r .
The b l o o d - p r e s s u r e  on a d m iss io n  r e g i s t e r e d  86 m.m. and 
r o s e  t o  90 m.m. two h o u rs  a f t e r  th e  f i r s t  i n j e c t i o n  o f  a n t i -
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t o x i n ,  bu t  a f t e r  t h i s  i t  f e l l  s t e a d i l y  u n t i l  60 m.m. was 
r e g i s t e r e d ,  tw e lv e  h o u r s  b e f o r e  d e a th .  On t h e  d a y  a f t e r  
a d m iss io n  5 minims o f  a d r e n a l i n  were a d m in i s t e r e d  e v e ry  f o u r  
h o u rs  f o r  t h r e e  d a y s ,  and  th e n  i t  was g iv e n  s i x  l io u r ly  f o r  
o t h e r  f o u r  d a y s .  I t  d i d  n o t  a p p e a r  t o  have any  e f f e c t  on 
t h e  b l o o d - p r e s s u r e .
The p a t i e n t  d i e d  on t h e  t w e l f t h  d a y  o f  d i s e a s e .
N a m e  . 3. - ^ .
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C A S E  2.
On t h e  1 2 th  o f  March 1914, Ada M oriey  aged  7 y e a r s ,  was 
a d m i t te d  to  h o s p i t a l  s u f f e r i n g  from  D ip h t h e r i a .  Both t o n s i l s  
were c o m p le te ly  c o v e re d  w ith  membrane, a l s o  a  s m a l l .p o r t i o n  o f  
t h e  s o f t  p a l a t e ,  and t h e r e  was p r o f u s e  d i s c h a r g e  from  t h e  nose* 
The c e r v i c a l  g la n d s  were e n la rg e d  on b o th  s i d e s .  She was i n  t h e  
second  day of d i s e a s e  when a d m it te d ;  t h e  t e m p e r a tu r e  was 100®, 
p u l s e  120 and  r e s p i r a t i o n s  26.
The b lo o d - p r e s s u r e  on a d m iss io n  r e g i s t e r e d  100 m.m. , r i s i n g  
to  105 m.m, two h o u rs  a f t e r  t h e  f i r s t  i n j e c t i o n  o f  a n t i t o x i n .
She r e c e i v e d  24 ,0 0 0  u n i t s  of a n t i t o x i n  on t h e  day  o f  a d m is s io n  
and  1 2 ,0 0 0  u n i t s  on th e  fo l lo w in g  day . The membrane began t o  
s e p a r a t e  ofJ> t h e  t o n s i l s  on March 1 5 th  and t h r e e  days l a t e r  
t h e  t h r o a t  was q u i t e  c le a n .
The g e n e r a l  t r e n d  of t h e  b l o o d - p r e s s u r e  d u r in g  t h e  f i r s t  
t e n  days was i n  a downward d i r e c t i o n ,  r e a c h in g  80 m.m. on t h e  
t w e l f t h  day o f  d i s e a s e .  On t h e  e l e v e n th  d a y  t h e  a d m i n i s t r a t i o n  
o f  5 minims o f  a d r e n a l i n  every  s i x  h o u r s ,  was begun and con­
t i n u e d  f o r  a weeLc. D uring  t h i s  t im e  the  b l o o d - p r e s s u r e  t r a c i n g  
showed a s t e a d y  r i s e ,  a l e v e l  o f  100 m.m. b e in g  r e a c h e d  in  f o u r  
days  and t h i s  was more or l e s s  m a in ta in e d  d u r in g  t h e  r e s t  
o f  t h e  i l l n e s s .
I t  i s  d i f f i c u l t  t o  ju d g e  how much, i f  any , o f  t h i s  
improvement was due to  th e  a d r e n a l i n .  Recovery c a s e s  u s u a l l y  
show a s l i g h t  r i s e  in  t h e  b lo o d - p r e s s u r e  abou t t h e  end o f  t h e  
second  week, though i t  may not be  so marked as i n  t h e  p r e s e n t  
c a s e .  The p a t i e n t  s u f f e r e d  from  p a r a l y s i s  o f  t h e  s o f t  p a la W  
d u r in g  t h e  f i f t h  week o f  d i s e a s e ,  bu t u l t i m a t e l y  made a good 
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I f  a d r e n a l i n  co u ld  p ro d u ce  a  m arked  and p e r s i s t i n g  r i s e  
in  b l o o d - p r e s s u r e  in  advanced c a se s  v /ith  a  d e g e n e r a t e d  and  
d i l a t e d  h e a r t ,  and p e rh a p s  v o m it in g ,  i t  m i ^ t  e n d an g e r  l i f e .  
U sing  one o f  t h e  most p o w e rfu l  v a s o - c o n s t r i c t o r s  known, nam ely  
b a r iu m  c h l o r i d e ,  some y e a r s  ago to  r a i s e  t h e  b l o o d - p r e s s u r e  
und er  such  c o n d i t i o n s .  Dr. B i e m a c k i  o b se rv e d  a v e ry  te m p o ra ry  
improvement fo l lo w e d  by c o l l a p s e  and d e a th .  I t  s t a n d s  to  
r e a s o n  t h a t  t h e  b l o o d - p r e s s u r e  cann o t be s a f e l y  r a i s e d  when 
th e  h e a r t  i s  a l r e a d y  d i l a t e d ,  and even o v e r ta x e d  by  th e  lo w er  
p r e s s u r e .
R e v e r t in g  to  l a t e  v o m it in g  I  am no t s a t i s f i e d  t h a t  
a d r e n a l i n  i s  a p r e v e n t i v e .  I t  h a s  been combined w ith  a t r o p i n e  
by Coghlan who a ls o  i n c lu d e s  s t r y c h n in e  in  h i s  p r e s c r i p t i o n ,  
a  d ru g  w hich  h as  no r e p u t a t i o n  in  t h e  t r e a tm e n t  o f  l a t e  
v o m it in g ,  and  i f  a n y th in g  t e n d s  to  make i t  w orse . A c l i n i c i a n ,  
in  d e a l i n g  w i th  l a t e  v o m it in g  accom panied by  c a r d i a c  d e g e n e ra ­
t i o n  and  d i l a t a t i o n ,  i s  i n  a d i f f i c u l t  p o s i t i o n .  The p a t i e n t  
i s  d y in g  from  a f a l l  in  b io  ou - p r e s s u r e  which cannot be r a i s e d  
w i th  s a f e ty .
I t  i s  p l a i n  t h a t  d r u g s ,  to  be s a f e ,  sh o u ld  s t i m u l a t e  
t h e  c a r d i a c  m u sc le  v /i thou t m a t e r i a l l y  r a i s i n g  t h e  b lo o d -  
p r e s s u r e  by v a so - c o n s t r i c t i o n .  The most v a lu a b le  d ru g  o f  
t h i s  c l a s s  i s  a lc o h o l  when u se d  in  s u f f i c i e n t  b u t  n o t  e x c e s s iv e  
d o s e s .  I t  must n o t  be g iv e n  to o  d i l u t e d  o r  t h e  s t i m u l a t i n g  
e f f e c t  i s  l o s t .  Thus i t  i s - b e t t e r  to  p r e s c r i b e  an ad eq u a te  
d o se  a t  lo n g e r  i n t e r v a l s  th a n  to  u se  s m a l l e r  d o se s  more 
f r e q u e n t ly  or to  d i l u t e  t h e  a lc o h o l  by m ix ing  i t  w ith  f l u i d  
d i e t  and  g iv in g  i t  more o r  l e s s  c o n t in u o u s ly .  For a  c h i l d
i
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Of f o u r  y e a r s ,  one and a h a l f  ounces o f  w hisky  o r  b randy  in  
t h e  24 h o u rs  i s  t h e  u s u a l  amount p r e s c r i b e d  and i s  g iven  in  
tw o-drachm  d o se s .
Hext i n  v a lu e  to  a l c o h o l  i s  camphor. I t  i s  u s u a l l y  
i n j e c t e d  h y p o d e rm ic a l ly  in  t h e  form o f  Cursclimann*s s o l u t i o n  
in  o l i v e  o i l .  Owing to t h e  p re s e n c e  o f  t h e  o i l  t h e  a b s o r p t io n  
o f  t h e  camphor i s  r e t a r d e d  and r e g u l a t e d .  Thus a  c o n tin u o u s  
e f f e c t  i s  o b ta in e d  and  t h e  chance  o f  t o x i c  symptoms l e s s e n e d .  
The same p r i n c i p l e  h a s  been ado p ted  i n  t h e  hypoderm ic  t r e a tm e n t  
o f  s y p h i l i s  by m e r c u r i a l  d rugs  w i th  a f a t t y  s u b s ta n c e .  The 
c l i n i c a l  r u l e  i s  to  b e g in  w i th  a lc o h o l  and to  u se  camphor as  an 
a d d i t i o n a l  s t i m u l a n t  when t h e  p a t i e n t ’ s c o n d i t i o n  becomes 
c r i t i c a l .
The v a lu e  o f  s t r y c h n in e ,  in  t h e  c o n d i t i o n  u n d e r  c o n s i d e r a ­
t i o n ,  i s  n o t  so c e r t a i n ,  a s  t e x t - b o o k s  im ply . In  some c a s e s  
th e  p u l s e  i s  s t e a d i e d  and i t s  t e n s i o n  im proved, a t  any  r a t e  
f o r  a t im e ;  b u t ,  a s  h a s  been a l r e a d y  n o te d ,  in c r e a s e d  t e n s i o n  
may b e  dangerous. I t  i s  t h e r e f o r e  s i g n i f i c a n t ,  a s  h a s  been 
p o i n t e d  o u t  by K er ,  t h a t  when s t r y c h n in e  i s  withdrawn, i n  t h e  
t r e a tm e n t  o f  f e b r i l e  h e a r t  f a i l u r e  an improvement i n  t h e  
p u l s e  i s  som etim es n o te d .  At P l a i s to w  H o s p i t a l  s t r y c h n i n e  i s  
o n ly  p r e s c r i b e d  in  m in im al d o ses  and i t s  a f f e c t  c a r e f u l l y  
w atched . From o b s e r v a t io n s  a t  t h i s  h o s p i t a l  t h e  c o n c lu s io n  
h a s  b e en  a r r i v e d  a t  t h a t  t h e  i n d i s c r i m i n a t e  u se  o f  s t r y c h n in e  
i n  g rav e  f e v e r  c a s e s  -  a  f e a t u r e  of g e n e r a l  p r a c t i c e  -  must 
be d a n g e ro u s .  For a  c h i ld  o f  4 y e a r s ,  in  t h e  P l a i s to w  
H o s p i t a l  w ards , g r .  i s  t h e  maximum d o se ,  g iv en  s i x  o r
e i g i t  h o u r ly  and r a r e l y  c o n t in u e d  f o r  more t h a n  two day s .
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A p ar t  from  t h e  u s e  o f  d r u g s ,  e f f i c i e n t  c i r c u l a t i o n  i n  
t h e  v i t a l  c e n t r e s  c a n  b e s t  be m a in ta in e d  by t i p p i n g  up th e  
lo w er  end o f  t h e  b e d ,  and  t h i s  p r a c t i c e  h as  become u n i v e r s a l  
f o r  c a s e s  w i th  a  d a n g e r o u s ly  low b l o o d - p r e s s u r e .  That i t  i s  
e f f e c t i v e  i s  p roved  by  t h e  f a c t  t h a t ,  o c c a s i o n a l l y ,  # ie n  th e  
lo w e r  end of t h e  bed  i s  d ropped , t h e  c o n d i t i o n  o f  t h e  p u l s e  
becomes w orse. A lso ,  long  b e f o r e  t h e r e  i s  d a n g e r  o f  c i r c u ­
l a t o r y  w eakness -  in d e e d  i n  a l l  c a s e s  i n  w hich  i t  can b e  
f o r e s e e n  -  th e  p a t i e n t  from  th e  f i r s t  l i e s  in  bed w ith o u t  a  
p i l l o w , t o  keep th e  h ead  low. C h i ld re n  who cannot o th e r w is e  
be  p r e v e n te d  from  s i t t i n g  up w ear a b e l t  w hich  a l lo w s  them to  
move f r e e l y  bu t n o t  r a i s e  th e m se lv e s .
E x p e r ie n c e  h a s  shovm t h a t  i t  i s  v e ry  im p o r ta n t  to  k e ep  
th e  s u r f a c e  o f  t h e  body and th e  e x t r e m i t i e s  warm. I t  i s  no t 
s u f f i c i e n t  to  heap  c l o t h i n g  on t h e  p a t i e n t .  Hot w a te r  b o t t l e s  
hav e  t o  be p la c e d  i n  t h e  b e d  and som etim es b l a n k e t s  w arned 
b e f o r e  a  f i r e  a r e  wrapped round a p a t i e n t .
Oxygen i n h a l a t i o n  h as  a  v e ry  d e f i n i t e  v a l u e ,  no d o u b t 
b e ca u se  i t  m a in ta in s  t i s s tu e  r e s p i r a t i o n  i n  t h e  v i t a l  c e n t r e s .  
I t s  u se  s h o u ld  n o t  be p o s tp o n ed  t o o  lo n g . Too o f t e n  t h e  
o r d e r in g  o f  oxygen im p l ie s  t h a t  t h e  p a t i e n t  i s  i n  e x t r e m is .
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